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® Substituted pyrlmidines, their synthesis and compositions containing them, their use in medicine and intermediates for 
making them. 



disclosed as is the first medical use of the compounds 
of the formula (I) and pharmaceutical compositions con- 
taining them. 



to 



9 or a salt, N-oxide or acyl derivative thereof, wherein 5^ 
^ is a six membered ring optionally containing a hetero 
(Q atom double bonds, both the phenyl ring and the X be- 
ing optionally substituted except that 
^ when X does not contain a hetero atom either or both 
||) the phenyl ring or ^ must be substituted other than 
q solely by a hydroxy group at the 4-posltlon of the phenyl 
w ring, and 

Q that there are no substituents attached to the atom 
of X adjacent to the 6-position of the phenyl ring are 

A useful in the treatment of bacterial Infections. 

I! j A process for preparing these compounds and novel 
chemical intermediates used In their preparation are 



© Compounds of the formula CI): 




ACTORUM AG 



- 1 - 
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The present invention relates to novel 2,4-diamino-5-(substituted)pyrimidines, 
to pharmaceutical compositions containing them, to processes for preparing 
them and their compositions, to intermediates for making them and to their 
use in the treatment of microbial infections. 

Certain 2,4-diamino-5-benzylpyrimidines have been demonstrated to 
be potent inhibitors of dihydrofolate reductase (DHFR) which catalyses the 
reduction of dihydrof olic acid to tetrahydrofolic acid (THFA). This property 
has been shown frequently to result in useful pharmaceutical properties particu- 
larly in the treatment of bacterial infections. Thus, U.K. Patent Specification 
No. 875, 562 discloses inter alia 2,fr-dianMno-5-benzylpyrimidines wherein 
the benzyl moiety is substituted by three Cj^ alkoxy groups. 

Trimethoprim, 2,<f<liamino-5-(3,*,5-trimethoxybenzyl)pyrimidine, is speci- 
fically disclosed in U.K. Patent No. 875, 562 and is the most active general 
antibacterial agent amongst the 2,4-diamino-5-benzylpyrimidines known to 
date. Due to their mode of action, these benzylpyrimidines potentiate the 
antibacterial activity of the sulphonamides and trimethoprim has been used 
extensively over the last decade in human therapy in combination with various 
sulphonamides, and in particular with sulphamethoxazole, for the treatment 
of bacterial infections. 

U.K. Patent Specification No.957797 discloses inter alia 2,»-diamino-5- 
(1-naphthylmethyl) pyrimidine which is described as having useful biological 
activity. Further investigation revealed that this compound was considerably 
inferior to trimethoprim. 
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Unfortunately, whilst trimethoprim has an excellent level of activity 
against most aerobic bacteria its activity against anaerobic bacteria is less 
impressive and its activity against certain aerobic bacteria could beneficially 
be improved upon. A novel group of 2,*-diamino-5-substituted pyrimidines 
has now been found many of the compounds having a general level of activity 
against aerobic bacteria comparable to that of trimethoprim whilst having 
a superior level of activity against anaerobic bacteria. Some of these compounds 
are also considerably superior to trimethoprim against gram positive aerobic 
bacteria, particularly Staphylococcus aureus and some compounds have a different 
pharmacokinetic profile, for example, a longer half life, than trimethoprim. 

Accordingly, the present invention provides a compound of the formula (I): 

NH 2 




(I) 



or a salt, N -oxide or acyl derivative thereof, wherein W is a six membered 
ring optionally containing a hetero atom , both the phenyl ring the being 
optionally substituted except that when ^ does not contain a hetero atom 
either or both the phenyl ring or ^X 7 must be substituted other than solely by 
a hydroxy group at the ^-position of the phenyl ring, and; 

that there are no substituents attached to the atom of adjacent to the 6-posi- 
tion of the phenyl ring. 

t — \ 

The X ring may contain one, two or three double bonds. Suitably the 
hetero atom is oxygen, nitrogen or sulphur and most suitably it is oxygen or 
nitrogen. 
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Substitution of the phenyl ring is preferably at the 3- and/or 4-position 
with substituents suitably selected from halogen, aikenyl, alkenyloxy, nitro 
cyano, hydroxy, mercapto, alkylthio, substituted sulphonyloxy, substituted 
sulphonyl, substituted sulphinyl, or substituted carbonyl, optionally substituted 
amino, optionally substituted alkyl or optionally substituted alkoxy. 

Suitable substitutents of the ^ ring are selected from halogen, alkylthio, 
optionally substituted alkyl or alkoxy,. gem dimethyl, oxygen 
or sulphur. 

A preferred group of compounds is that of the formula (II): 

2 



(H) 




or a salt, N-oxide or acyl derivative thereof, wherein w is a six-membered 



x 

xe< 

ring containing three double bonds in which case X is -N= or -CH=, two double 

bonds in which case X is -N=, -CH=, -CH 2 -, -NR 5 ", or -O- adjacent to the 

5-position of the phenyl ring, or one double bond in which case X is -Ch^- 

or -NR 5 - wherein R 5 is hydrogen, alkyl or a group -COR 6 in which R 6 

is hydrogen, alkyl, alkoxy, amino or X is -O- adjacent to the 5-position 

of the phenyl ring 
1 2 

R and R are the same or different and each is hydrogen, halogen, Cj_^ 

alkyl, alkylthio or alkoxy, optionally substituted by halogen, hydroxy 

or 2 alkoxy or R l and R 2 are linked to the same carbon atom to form a 

group C=0, C*5 or C' CH 3; 

N CH 3 

3 k 

R and R are the same or different and each is hydrogen, halogen, C 2 _^alkenyl, 
C 2-4 alk e n yl°xy, nitro, cyano, hydroxy, mercapto, a group -GS0 2 R 7, or -S(0) n R 7 
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wherein R 7 is C^ alkyi and n is 0, 1 or 2, a group -COR* wherein R 8 is methyl, 
ethyl, methoxy, ethoxy, amino, methylamino, ethylamino, dimethylamino, 
or diethylamino, or each is amino optionally substituted by one or more C^^alkyl 
or C 1 ^acyl or the nitrogen atom forms part of a five or six membered hetero- 
cyclic ring, alkyi or C 1-Zf alkoxy each optionally substituted by halogen, 
hydroxy, or C u2 alkoxy, or R 3 and R^ together form a methylenedioxy group; 

except that when R 1 , R 2 and R 3 are ail hydrogen R* is neither hydroxy when 
X is -CH= nor is R* hydrogen, that either R 1 and/or R 2 are not attached to 
the carbon atom adjacent to the 6-position of the phenyl ring and that when 
X is -0- there is not a halogen atom or an alkoxy group on the carbon atom 
adjacent to X. 

It will be readily apparent that R 1 will not be =0, =S, or gem dimethyl 
when ^ is an aromatic ring. Preferred values for halogen are chlorine and 
bromine* 

Particularly suitable compounds of the formula (II) include those of the 
formula (111)5 



(III) 



i 9 

.... . x . R and R are as 

or a salt, N-oxide or acyl derivative thereof wherein X 

hereinbefore defined and R 9 and R 10 are the same or different and each is 

11 12 

hydrogen, halogen, C^alkenyl, C^alkenyloxy, nitro, a group NR R 
wherein R 11 and R 12 are the same or different and each is hydrogen, methyl 
or ethyl or NR !i R 12 forms a five or six-membered heterocyclic ring, cyano, 
hydroxy, a group -S(0) n R 7 or COR 8 as hereinbefore defined, or Cj_ 4 alkyi 
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or Cj_^ aikoxy each optionally substituted by halogen, hydroxy or alkoxy, 
except that R 9 and R 10 are not both hydrogen or halogen, that either R 1 and/or 
R are not attached to the carbon atom adjacent to the 6-position of the phenyl 
ring, and that when X is -0- there is not a halogen or alkoxy group on the carbon 
atom adjacent to X. 

9 7 
Suitably R is Cj^ alkenyl, halogen, a group S(0) n R as hereinbefore 

defined, cyano, amino, mono-Cj^-alkyl substituted amino, or C^alkyl 

or C 1-3 alkoxy each optionally substituted by halogen, hydroxy or C^aikoxy. 



Most suitably R is methoxy, ethoxy, methoxyethoxy, methyl, ethyl, 

propyl, vinyl, ally!, propenyi, halogen, methylthio, ethylthio. Preferably 
9 

R is methyl, methoxy or ethoxy , particularly methoxy. 



Suitably R 10 is hydrogen, hydroxy, amino, mono- or di-Cj ^ alkyl sub- 
stituted amino, nitro, cyano, pyrrolyl, a group -S(0) n R 7 or -COR 8 as hereinbefore 
defined or R 10 is C^alkoxy optionally substituted by halogen, hydroxy or 
C ^alkoxy. 



Most suitably R 10 is hydrogen, hydroxy,methoxy, ethoxy, nitro, amino, 
methylamino, dimethylamino, ethylamino, diethylamino, methylthio, ethyithio 
or pyrrolyl. Preferably R 10 is methoxy, amino, mono- or dimethylamino 
or methylthio, particularly methoxy, dimethylamino or methylthio. 



pa 

Suitably X is an unsaturated six membered ring in which X is -0-adjacent 
to the 5-position of the phenyl ring, -N= or -CH=. 



Suitably R 1 is hydrogen, gem dimethyl, C { 3 alkyl optionally substituted 
by halogen, C j_ 3 -alkylthio or alkoxy optionally substituted by halogen, 
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hydroxy or C^ 2 alkoxy. Most suitably R 1 is hydrogen, methyl, trifluoromethyl 
or methoxy and preferably R* is hydrogen. 



2 

Suitably R is hydrogen, Cj_ 3 alkyl, optionally substituted by halogen, 

- alkylthio or Cj_j alkoxy optionally substituted by halogen, hydroxy 

2 

or C^ 2 alkoxy. Most suitably R* is hydrogen, methyl, trifluoromethyl or 

2 

methoxy and preferably R is hydrogen. 



1 2 

Preferably only one of R x and R* is other than hydrogen when X is -0-, 
-N= or -NR 5 -. 



One group of preferred compounds of the present invention includes those 



of the formula (IV): 
N 




(IV) 



or a salt, N-oxide or acyl derivative thereof wherein R 1 , r 2 , r 9 and R 10 are 

9 10 

as hereinbefore defined except that R and R are not both hydrogen or halogen. 

Suitably R 1 is hydrogen or methyl and preferably R \ is hydrogen. 

Suitably R 2 is hydrogen or methyl. Suitably R 9 is methoxy, ethoxy or 

9 

methylthio. Preferably R is methoxy or ethoxy. 
Suitably R 10 is hydrogen, methoxy, ethoxy, methylthio or a group NR 13 R^ 
in which R 13 and R 1 * are the same or different and each is hydrogen, methyl 
or ethyl or NR 13 R 14 forms a pyrrolyl group. Most suitably R 10 is methoxy, 
ethoxy, dimethyiamino, diethylamino or pyrrolyl. Preferably R 10 is methoxy 
or ethoxy. 
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A further group of preferred compounds of the present invention is that 
of the formula (V): ^ 




9 10 

or a salt, N-oxide or acyl derivative thereof, wherein R and R are as herein- 
before defined except that R and R A are not both hydrogen or halogen and 
R^ is a hydrogen atom or a Cj_ 3 alkyi group. 



Suitable values of R 9 and R 10 are those defined in formula (IV). Suitably R 15 
is hydrogen or methyl and preferably is hydrogen. 



A further group of preferred compounds of the present invention is that 
of the formula (VI): 



or a salt, N-oxide or acyl derivative thereof, W is a six membered heterocyclic 
ring containing nitrogen and R 2 , R 9 and R 10 are as hereinbefore defined and 
R 1 6 is hydrogen, halogen, Cj_ 3 alkylthio, Cj_ 3 alkyl or R 16 is C 1-3 alkoxy 

q 

optionally substituted by halogen, hydroxy or C^ 2 alkoxy except that R and 
R 10 are not both hydrogen or halogen and that R 2 and R 16 are not attached 
to the carbon atom adjacent to the 6-position of the phenyl ring- Suitably . 
W is an aromatic six membered ring containing nitrogen. 
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Suitable compounds of the formula (VI) are those wherein the nitrogen 
atom is <xB,or a to the 5-position of the phenyl ring and most suitably those 
wherein the nitrogen atom is a- orfl - to the 5-position of the phenyl ring. 

Suitably R 2 is hydrogen, methyl, triOuoromethyl, methylthio or methoxy, 

2 2 
most suitably R is hydrogen or methyl and preferably R is hydrogen. 

Suitably R 16 is hydrogen, methyl, methylthio or methoxy, and preferably 
R 16 is hydrogen. 

Suitably R' is methoxy, ethoxy, C 2 _ 3 alkenyl, halogen Cj^alkyl or methylthio. 
Most suitably R 9 is methyl, methoxy, ethoxy or methylthifcand preferably 
R is methyl, methoxy or ethoxy. 

Suitably R 10 is methoxy, ethoxy,methylthioor a group NR i3 R^ as herein- 
before defined. Preferably R 10 is methoxy, ethoxy, amino, dimethylamino 
or methylthio. 

A Particulary preferred group of compounds of the formula (VI) is that 

2 16 

where nitrogen atom is a- to the 5-position of the phenyl ring, R and R 

9 to 
are hydrogen, R is methyl or methoxy and R is amino, dimethylamino or 

methylthio. 

A further group of preferred compounds of the present invention is that 
of the formula (VII): 




>10 



16 



(VII) 
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or a salt, N-oxideor acyl derivative thereof, wherein R 2 ; R 9 , R 10 and R 16 

are as hereinbefore defined except that when R 2 , R 9 and R 16 are all hydrogen, 

R 10 is neither hydrogen nor hydroxy. Suitably R 9 is hydrogen, methoxy, ethoxy, 

mono-C^-alkylamino, Q.^ alkenyl, Cj_ 3 alkyl or methylthio. Most suitably 
9 

R is hydrogen, methoxy, ethoxy, or methylthio. Preferably R 9 is hydrogen, 
methoxy or ethoxy. 

Suitably R 10 is hydrogen, methoxy, ethoxy, methylthio, or a group NR 13 R 14 as 

hereinbefore defined. Most suitably R 10 is methoxy, ethoxy. amino or dimethy- 

lamino. Preferably R 10 is methoxy, ethoxy or amino. 
2 

Suitably R is hydrogen, alkylthio, methoxy, ethoxy or methoxyethoxy. 
Preferably R 2 is hydrogen or methoxy. 

. Suitably R 16 is hydrogen, methylthio or methoxy and preferably R 16 
is hydrogen or methoxy. 

One group of compounds within the general formula (i) included within 
the scope of the present invention is that of the formula (VIII): 



(vni) 




/ \ 



R 20 >— \> 



or a salt or acyl derivative thereof, wherein R 17 and R 18 together form a 
methylene-dioxy group or R 17 is hydrogen, halogen, C^alkyl, C^alkoxy, 
C 2 _^alkenyl, amino, substituted amino, trifluoromethyl, a group -COR 21 
wherein R 21 is C^alkyl or C^alkoxy, or a group -OS0 2 R 22 wherein R 22 
« Cj^alkyl; R 18 is halogen, C^alkyl, C^alkoxy, C^alkenyl, hydroxy, 
amino, mono-or di- C^alkyl substituted amino, mercapto, Cj .^alkylthio, 
trifluoromethyl, a group -COR 21 or a group -OS0 2 R 22 wherein R 21 and R 22 
are as hereinbefore defined? R 1 9 is hydrogen =0, =S, (CH^, halogen, C^ 



AJR/DD/SI/80/ August 1981. 



s " 80 0051879 

alkyl; R 20 is hydrogen or methyl, X is oxygen, nitrogen or an -NH pr -CH group 
and the dotted lines represent single or double bonds with the exception that 
when X is oxygen atom the dotted line adjacent to it cannot represent a double 
bond and that when X is -CH= and R , R 1 and are R are all hydrogen, 
R is neither hydroxy nor hydrogen. 

Preferred compounds of the present invention include: 
2,*-diamino-5-{7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine, 
2,^-diamino-5-(3,*-dihydro-7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine, 
2,^-diamino-5-(8-methoxy-5-quinolylmethyl)pyrimidine, 
2,^-diamino-5-(^-methoxy-l-naphthylmethyl)pyrimidine, 

2,*-diamino-5-(7,8-dimethoxy-2-methyl-2H-L-benzopyran-5~ylmethyl)pyrimidine, 

2,4-diamino-5-(7 f 8-dimethoxy-2,2-dimethyl-2H-l-benzopyran-5-ylmethyi)pyrimidine, 

2,4-diamino-5-(8-amino-7-methyl-5-quinolylmethyl)pyrimidine, 

2,4-diamino-5-(7,8-dimethoxy-2-oxo-2H-l-benzopyran-5-ylmethyl)pyrimidine, 

2,*-diamino-5-(7,8-dimethoxy-2-methyl-*H-l-benzopyran-5-ylmethyl)pyrimidine, 

5-(7-allyl-8-hydroxy-2-methyi-5-quinolylmethyl)-2,4-diaminopyrimidine, 

5-(7-allyi-8-hydroxy-5-quinolylmethyl)-2,^-diaminopyrimidine, 

5-(7-aliyl-8-methoxy-5-quinoiylmethyl)-2,^-diaminopyrimidine, 

2,^-diamino-5-(8-methoxy-7-(l-propenyl)-5-quinolylmethyl)pyrimidine, 

5-(7-aUyi-8-methoxy-2-methyl-5-quinolylmethyl)-2,*-diaminopyrimidine, 

2,*-diamino-5-(8-amino-7-methoxy-5-quinolylmethyi)pyrimidine, 

2,^-diamino-5-(8-dimethylamino-7-methoxy-5-quinolylmethyl)pyrimidine, 

2,*-diamino-5-(8-(l-pyrrolyl)-7-methyl-5-quinoiylmethyl)pyrimidine, 

2,4-diamino-5-(8-dimethylamino-7-methyl-5-quinolylmethyl)pyrimidine, 

2,*-diamino-5-(8-methoxy-7-propyl-5-quinolylmethyl)pyrimidine, 

2,^-diamino-5-(8-hydroxy-7-methoxy-5-quinolylmethyl)pyrimidine, 

5-(7-allyl-8-methoxy-5-(l,2,3,^-tetrahydroquinolyl)methyl-2,4-diaminopyrimidine, 
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2,^-diamino-5-(*-amino-3-methoxy-l-naphthylmethyl)pyrimidine, 
2,4-diamino-5-(7,8-dimethoxy-2^ 

2^-diamino-5-(7-methoxy-8-nitro-5-quinolylmethyl)pyrimidine f 

2,^-diamino-5-(7,8^imethoxy-5-quinolylmethyl)pyrimidine, 

2,*-diamino-5-(7-methyl-5-quinolylmethyl)pyrimidine, 

*-amino-M7,8-dimethoxy-2-H-l.benzopyran-5-ylmethyl)-2-glycinamido^ 
midine, 

2,4-dimamino-5-(8-amino^7-ethoxy-5-quinoty^ 

2 f * T diamino-5-(8-amino-7-methyIthio-5-quinolylmethyI)pyrimidine > 

2,*-diamino-5-(8-aroino-7-chloro-5-quinoIyJmethyl)pyrimidine, 

2,4-diamino-5-(7-methoxy-5-quinolylmethyl)pyrimidine, 

2,^-diamino-5-(7-methoxy-8-methylthio-5-quinoiylmethyI)pyrimidine, 
5-/7-allyl-8-(2-methoxyetto^ 

2,4-diamino-M5-amino-6-.me^ 

2,(f-diamino-5-(5-amino-6-methoxy-8-quiholylmethyI)pyrimidine, . 
2,4-diarmro-5-(8-amino-7-metho^ 

2,*-diamino-5-(7,8-dimethoxy-W-l-ben2opyran-5-yImethyl)pyrimidine, 
2,*-diamino-5-(^-hydroxy-3-methoxy-l-haphthylmethyl)pyrirnidine, 
2,*-diamino-5-(3,4-dimethoxy- 1 -r^phthylmethyDpyrimidine, 

2,*-diamino-5-(4-amiiK)-3,6-dimethoxy-l-naphthylmethyl)pyri 
or a salt or N-oxide thereof. 

* Suitably the compounds of the formula (I) to (VIII) are present in the form 
of the free base or an acid addition salt thereof. 

Some compounds of the formula (I) exist in isomeric forms. The present 
. invention includes mixtures of the isomeric forms as well as the individual 
isomers. 
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• The compounds of the formula (I) are bases and, as such, form acid addition 

salts with acids. Suitable acid addition salts of the compounds of the formula 

(I) include those formed with both organic and inorganic acids. Such acid addition 
salts will normally be pharmaceutically acceptable. Thus, preferred salts 

include those formed from hydrochloric, sulphuric, citric, tartaric, phosphoric, 

lactic, benzoic, glutamic, aspartic, pyruvic, acetic, succinic, fumaric, maleic, 

oxaloacetic, isethionic, stearic, fumaric, methanesulphonic, toluene p-sulphonic, 

lactobionic and glucuronic acids. 

When the compounds of the formula (VI) or (VII) are substituted by hydroxy 
groups, alkali metal salts of these compounds may be formed and these salts • • ' 
also comprise part of the present invention. Particulary suitable alkali metal . 
salts are those formed with sodium and potassium. 

Suitable acyl derivatives are those wherein an amino group is substituted 
by a group -COH vhereinM is hydrogen or Cj^aikyl or C 2 _ n alkenyi, preferably 
c l-4 or C 2-4 alkenyi,optionally. substituted by carboxy, carb-C^alkoxy, 
nitrile, amino, chlorine or phenoxy optionally substituted by halogen, methyl 
or methoxy, the alkyl or alkenyl groups being optionally interspersed with 
one or more oxygen atoms or forming part or the whole of a cycloaliphatic 
ring ortf may represent a C fi l0 aromatic or C g 1Q araliphatic residue optionally 
substituted by one or more chlorine atoms or methyl, OCHjCOOH, carb-Cj 
^alkoxy or a heterocyclic group containing one or more nitrogen, oxygen or 
sulphur atoms. 

Certain compounds of the formula (I) whilst having some antibacterial 
activity in their own right are also useful as intermediates in the preparation 
of other compounds of the formula (II) having interesting antibacterial activity. 
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Preferred acyl derivatives are those wherein the amino group at the 2-position 
of the pyrimidine ring is substituted, particularly those wherein the amino 
group is substituted by acetyl or by an acyl group derived from an amino acid 
such as a glycyl group. 

Suitable N-oxides of compounds of the formula (I) include those formed 
by oxidation of either or both of the nitrogen atoms in the pyrimidine ring 
or by oxidation of X when this is a nitrogen atom. 

The preparation of salts, acyl derivatives and N-oxides is carried out 
by conventional methods well known to those skilled-in-the-arfc - - 

Pharmaceutical^ acceptable acid addition salts of compounds of the 
formula (I) form a particularly preferred aspect of the present invention. . 



In a further aspect, the present invention provides a pharmaceutical 
composition comprising a. compound of the formula (I) in a combination with 
a pharmaceutical^ acceptable carrier. By the terms "pharmaceutical composition" 
and "pharmaceutically acceptable carrier" are meant those compositions and 
carriers suitable for use in human and/or veterinary medicine. 

The compounds of the formula (I) can conveniently be presented in the 
compositions of the present invention in an effective unit dosage form, that 
is to say in an amount sufficient to be effective against the bacterial organism 
in vivo. 



The pharmaceutically acceptable carriers present in the compositions 
of the present invention are materials recommecded for the purpose of admin- 
istering the medicament. These may be liquid , solid or gaseous materials, 
which are otherwise inert or medically acceptable and are compatible with 
the active ingredient. 

These pharmaceutical compositions may be given parenterally, orally, 
used as a suppository, applied as an ophthaiimic solution, or applied topically 
as an ointment, cream or powder. However, oral and prenteral administration 
of the compositions is preferred for human use. For veterinary use, intrammary 
as well as oral and parenteral administration is preferred. 

For oral administration, fine powders or granules will contain diluting, 
dispersing and/or surface active agents, and may be presented in a draught, 
in water or in a syrup, in capsules or cachets in .the dry state or in a non-aqueous 
suspension wherein suspending agents may be inciuded/or in a suspension in 
water or syrup. Where desirable or necessary, flavouring, preserving, suspending, 
thickening or emulsifying agents can be included. ' 

For parenteral administration, the compounds may be presented in sterile 
aqueous injection solutions which may contain antioxidants or buffers. 

As stated above, free base or a salt thereof may be administered in its 
pure form unassociated with other additives in which case a capsule or cachet 
is the preferred carrier. 
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Other compounds which may be included are, for example, medically 
inert ingredients, e.g. solid and liquid diluents such as lactose, glucose, starch 
or calcium phosphate for tablets or capsules; olive oil or ethyl oleate for soft 
capsules; and water or vegetable oil for suspensions or emulsions; lubricating 
agents such as talc or magnesium stearate; gelling agents such as colloidal 
clays; thickening agents such as gum tragacanth or sodium alginate; and other 
therapeutically acceptable accessory ingredients such as humectants, preserv- 
atives, buffers, and antioxidants which are useful as carriers in such formulations. 

Alternatively the active compound may be presented in a pure form as 
an effective unit dosage, for instance, compressed as a tablet or the like. 

For veterinary use, different intramammary formulations will normally 
be prepared for use in dry cows and for use in milking cows. Thus, formulations 
for dry "cow use will normally be in an oil, such as peanut oil, gelled with a 
gelling agent such as aluminium monostearate. Formulations for milking cow 
use will usually contain an emulsifying agent (for example Tween 20 or a poly- 
sorbate) and a milk miscible carrier such as peanut oil or a mineral oil. 

It may be advantageous to include the compounds of formula (I) in a pharma- 
ceutical composition which includes other active ingredients for example p- 
aminobenzoic acid competitors such as sulphonamides. 

Of known p-aminobenzoic acid competitors, the following sulphonamide 
compounds (or pharmaceutical^ acceptable salts thereof) are particularly 
useful:- 

Sulfanilamide, Sulfadiazine, Sulfamethisazole, Sulfapyridine, Sulfathiazole, 
Sulfamerazine, Sulfamethazine, Sulfisoxazole, Suiformethoxine, 2-(£-Amino- 
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benzene)sulf onamide-3-methoxypyrazine (Kelfizina), Suifaingldianiline, Maf enide,5- 
SulfanUarnido.2,^irnethylpyrimidine f MN^Acetylsulfanilamido^^imethoxy 
pyrimidine, 3-5uifanilamido-4,5-dimethyl isoxazole, 4-Sulfanilamido-5-methoxy- 
6-decyloxy pyrimidine sulf amono-methoxine, *-£-(8-Hydroxy quinolinyM- 
azo)-phenylsulfanilamido-5,6-dimethoxy pyrimidine, Sulfadimethoxine, Sulfadi- 
midine, Sulf amethaxazole Sulf amoxole, Sulfadoxine, Sulf aguanidine, Sulf athio- 
dimethoxine, Sulfaquinoxaline, and £-(2-Methyl-8-hydroxyquinoiinyl-5-azo)phenyl 
sulfanUamido-5,6-dimethoxy pyrimidine. 

However, the most preferred combinations include those containing 
Sulfadiazine, Sulfamethoxazole, Sulfadoxine, Sulf amoxole or Sulfadimidine, 
The ratio of the compound of the formula (I) to sulphonamide will normally 
be from 3:1 to 1:10, for example 1:1 to 1:5. A particularly preferred composition 
of the present invention comprises a compound of formula (I) and a sulphonamide 
in a ratio of 1:2 to 1:5 preferably together with a pharmaceutical^ acceptable 
carrier. 

Tablets or other forms of presentation provided in discrete units may 
conveniently contain an amount of compound of the formula (I) which is effective 
at a dosage or as a multiple of the same, for instance for human use, units 
containing 2.5 to 200 mg usually around 30 to 100 mg for veterinary use units 
containing 30 to 500 mg. 

The pharmaceutical compositions of the present invention can be prepared 
by the admixture of a compound of the formula (I) with a pharmaceutical^ 
acceptable carrier. Other active ingredients, such as a sulf onamide, or con- 
ventional pharmaceutical excipients may be admixed as required. 
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The compounds of the present invention are useful for the treatment 
of gram negative aerobic, gram positive aerobic or anaerobic bacterial infections 
in mammals. They are particularly useful in the treatment of Staphylococcal 
infections for example mastitis in cattle, Neisseria infections in humans, for 
example N. gonorrhea , acne in humans, and anaerobic infections. Most compounds 
also have an excellent level of general antibacterial activity. 

Still another aspect of the present invention provides a method for the 
treatment or prophylaxis of bacterial infections in mammals by the administration 
of an effective non-toxic antibacterial amount of a compound of formula (I) 
or a pharmaceutical^ acceptable salt thereof, or a composition as hereinbefore 
described. 

As indicated above, the compounds of the formula (1) are generally useful 
in treating bacterial infections by rectal, parenteral, topical or oral adminis- 
tration. The compounds of formula (I) are normally administered at a dose 
from 0.1 mg/kg to 30 mg/kg per day and preferably I mg/kg to 10 mg/kg. 
The dose range for adult humans is generally from 25 to 300 mg/kg and perferabiy 
100 to 200 mg/day. 

The dose range for intramammary administration of the compounds of 
the formula (I) is generally from 100 to 500 mg, preferably 200 mg to 400 
mg, per quarter of the udder to dry cows. Milking cows will normally receive 
four to six medications of a composition of the present invention, a dose being 
conveniently administered at milking time (i.e.twice daily) to each of the desired 
quarters of the udder. Dry cows will normally receive only one medication 
of a composition of the present invention, one dose being provided to each 
of the four quarters of the udder. 
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The compounds of formula (I) and their pharmaceutical^ acceptable 
salts may be prepared by methods known for the synthesis of compounds of 
analogous structure. ■ 

Thus the present invention provides a process for preparation of compounds 
of the formula (1) as hereinbefore defined which process comprises: 

(a) (i) the reaction of a guanidine salt with a compound of the formula (IX) 
or (X): 





24 



(X) 



wherein ^X? is as hereinbefore defined, and the phenyl and ^? rings are each 
optionally substituted as hereinbefore defined R 23 is a aikyl group and 
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R is a nucleophilic leaving group usch as a alkoxy group or an amino, 
Chalky lamino, benzylamino, di-(Cj_^)alkylamino, naphthylamino, optionally 

substituted anilino, morpholino, piperidino or N-methyl piperazino group and 
7k 

most preferably R is an anilino group: 
(ii) the reaction of a compound of the formula (XI): 

CN 




CH„ 



R 2 5 



CH(0R 23 ) r 



(XI) 



— 23 f~~\ 

wherein (^J and R are as hereinbefore defined and the phenyl and w rings 

are each optionally substituted as hereinbefore defined and R 25 is an alkoxy- 

carbonyl or aldehyde group, with potassium or sodium hydroxide in a 

alkanol Jollowed by addition of guanidine; 

(iiiHh^ reaction of a compound of the formula (XII): 




(XD) 



26 

wherein R is an amino group or a leaving group, such as a C 1-4 alkylthio 

27 

group or a halogen atom, R isa hydrogen or halogen atom, except that n 

26 r—" > 

both groups R cannot be amino groups and and ^X* is as hereinbefore defined 
and the phenyl and rings are each optionally substitued as hereinbefore 
defined with an aminating agent such as ammonia and thereafter when R 27 
is a halogen atom removing this by hydrogenolysis; 
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(iv) the reaction of a compound of the formula (XIII): 

X 



wherein Z is a halogen atom and ^ is as hereinbefore defined and the phenyl 
and ^ rings are each optionally substituted as hereinbefore defined or Z is 
hydroxy or di-Cj^ alkyl substituted amino, and the ^-position of the phenyl 
ring is substituted by hydroxy, amino, or mono or di-C^ alkyl substituted 
amino and the phenyl and ^5? rings each being optionaily substituted by other 
substituents as hereinbefore defined with a compound of the formula (XIV): 




(XIV) 

wherein T is a hydroxy or Cj^alkylthio group, and then converting the group 
T to hydrogen by hydrogenolysis when T is a alkylthio group or, when 
T is a hydroxy group, by first converting it to the mesylate or tosylate derivative 
or to thio, alkylthio or halogen and then removing this by hydrogenolysis; 
(b) when it is required to prepare a compound of the formula (IV), 



(i) the B-elimination of the group Y from a compound of the formula (XV): 

(XV) 



H 1 R 2 




wherein R A , r2 ' r3 Md r4 are as hereinbefore defined and Y is a leaving group 
such as hydroxy, substituted sulphonyloxy, for example mesyloxy, or tosyloxy, 
alkylthio, phenylthio or halogen, 
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wherein R 3 and R* are^s hereinbefore defined and the two groups R 28 are 
the same or different and each is hydrogen or ^ alkyl. 

(c) when it is required to prepare a compound of the formuia (I) wherein 

the ^-position of the phenyl ring is substituted by hydroxy, amino or substituted 

amino the reaction of a compound of the formuia (XVII): 




(XVH) 



wherein the ^-position of the phenyl ring is substituted by hydroxy, amino, 
substituted amino and the phenyl and rings each being optionally substituted 
by other substituents as hereinbefore defined with 2,*-diamino-5-hydroxymethyl- 
pyrimidine 



(d) the conversion of one compound of the formula (I) to a different compound 
of the formula (I), for example by the reduction or isomerisation of one or 
two double bonds, conversion of a hydroxy group to a thio Cj^ alkyl group 



AaR/DD/SI/80/ August 1981. 



-22- 51/80 005 1879 

or an optionally substituted Cj^ alkoxyl group or conversion of an amino group 
to a ^ alkylthio group or hydrogen, halogen, hydroxy or cyano via a diazo 
group or to a substituted amino group by methods weU>i\qmt9 those skilled m 
in the art. The isomerisation of a compound of the formula (IV) to a compound 
of the formula (V) is .conveniently carried out in an aprotic solvent in the presence 
of a strong base such as potassium ^-butoxide. 

The reaction of guanidine with a compound of the formula (IX) or (X) 
will take place under conditions analogous to those described in U.K. Patent 
Nos. 1 133 766 and I 261 455 respectively for the preparation of structurally 
related benzylpyrimidines. Conveniently the reaction is carried out in a 
alkanol, for example methanol or ethanol. The compounds of the formula (IX) 
and (X) may be prepared by methods known in the art. It is preferred to avoid 
the use of aprotic solvents in the preparation of compounds of the formula 
(IX) when X is oxygen. 

The reaction of a compound of the formula (XI) with guanidine and the 
preparation of the compounds of the formula (XI) will be carried out by methods 
analogous to those described in Belgian Patent No. 855 505. 

26 27 

In the compounds of the formula (XII) when R " or R* are halogen atoms 
these are suitably chlorine or bromine atoms. The reaction may conveniently 
be carried out under the reaction conditions described in U.K. Patent Nos. 
875 562 and 1 132 082. The reduction of R 27 when this is halogen will suitably 
be carried out under the conditions described in German Offenlegungschrif t 
2258238. This is not a preferred method for preparing those compounds wherein 
• R 3 or R^ are groups that are susceptible to catalytic hydrogenation. 
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The compounds of formula (XII) may be prepared by methods known in 

the art, for example as described in U.K. Patents No, 875562 and 1132082 or 

German Offeotegungschrif t 2258238. The compounds of the formula (XII) wherein 
R and/or R 27 are halogen atoms may conveniently be prepared from the 

corresponding compounds wherein R 26 and /or R 27 are hydroxy. These compounds 

may be prepared by methods analogous to these described in the art or by the 

* 

reaction of a compound of the formula (XVII) with 5-dimethylamino-methylura- 
cil. This reaction will normally be carried out in an inert high boiling polar 
solvent, for example a high boiling C 2 _ 6 alkanol such as ethylene glycol, at 
between 100° and 200°C for example between 130° and 160°C. The reaction 
will normally be carried out under basic conditions when the 4-position of the 
phenyl ring is substituted by hydroxy, for example. in the presence of sodium 
methoxide, and under neutral conditions when the ^-position of the phenyl 
ring is substituted by amino or substituted amino. 

Certain compounds of the formula (XII) wherein the ^-position of the 
phenyl ring is substituted by a hydroxy group may be converted to compounds 
of the formula (XII) wherein is substituted by an alkoxy or thio alkylthio group 
and certain compounds of the formula (XII) wherein the 4-position of the phenyl 
ring is substituted by an amino group and R is a hydroxyl group may be converted 
to compounds of the formula (XII) wherein the ^-position of the phenyl ring 
is substituted by ^ alkyl thio, halogen, cyano substituted amino group or 
hydrogen by methods well known to those skilled in the art. 

Suitably Z is a dialkylamino or cyclic amino group containing up to 10 
carbon atoms; a dimethylamino group is particularly convenient. The reaction 
will be carried out under conditions well known to those skilled in the art of 
Mannich reactions. It has been found that the reaction may suitably be carried 
out at an elevated temperature, suitably between 100° and 200°C in a solvent 
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having a suitably high boiling point, for example a glycol such as ethylene 
glycol. The dethiation is suitably carried out by hydrogenolysis in the presence 
of a transition metal catalyst; Raney nickel is particularly suitable for this 
purpose. This reaction will normally be carried out in a polar solvent, for 
example aC^ alkanol such as methanol or ethanol. 

Again, this is not a preferred method of preparing those compounds of 
the formula (I) wherein there are groups that are susceptible to a catalytic 
hydrogenation. 

Preferably Y is a hydroxy group in which case the elimination reaction 
will be carried out under acidic conditions. Substituted sulphonyloxy groups 
can also be removed under basic conditions. Halogen atoms are normally 
removed under basic conditions. 

The dehydration of a compound of the formula (XV) when Y is a hydroxy 
group will normally take place in the presence of a solvent. Alkanols 
are particularly suitable solvents for use in this reaction/ The acidic conditions 
will normally be provided by a strong acid such as a mineral acid* Hydrochloric 
acid has been found to be particularly suitable for this purpose. 
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The compounds of the formula (XV) wherein Y is hydroxy and R and R are 
attached to the carbon atom adjacent to the ring oxygen atom and are the' 
same or different and each is hydrogen or methyl may be prepared by the following 
reaction scheme: 




formula (XV) wherein Y is other than hydroxy may be prepared from the corres 
ponding compound of the formula (XV) wherein Y is hydroxy by conventional 
methods. 

The cyciisation of a compound of the formula (XVI) will take place under 
conventional conditions, for example those described by Harf enist, J. Org. 
Chem., 37, (1972), 8*1 or Bohlmann, Liebigs Ann. Chem., 1980, 185. It 
has been found that this reaction may conveniently be carried out in a high 
boiling, solvating solvent, i.e. a solvent having a boiling point between 100° 
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and 300°C and conveniently between 200° and 300°C. The reaction is conveniently 
carried out under an inert atmosphere such as nitrogen. This reaction may 
also be used to prepare bicyclic ring systems to give intermediates useful for 
the preparation of compounds of the formula (I) . 

The compounds of the formula (XVI) may be prepared by conventional 
methods, for example by the reaction of the appropriate phenol with a halogenated 
alkyne in the presence of base in a solvating, polar solvent, such as a dipolar 
aprotic solvent* The reaction will conveniently be carried out between 0° 
and 50°C, and preferably between 20° and 35°C. 

The reaction of a compound of the formula (XVII) with 2,4-diamino-5- 
hydroxymethyl pyrimidine will normally be carried out under the reaction con- 
ditions described in U.K. Patent No. 1*13*71. Thus the reaction will conveniently 
be carried out in a polar non-phenolic solvent capable of dissolving both reactants 
at a non-extreme temperature, for example between 50°C and 150°C. The 
reaction is preferably carried out in the presence of a strong acid catalyst, 
such as hydrochloric, acetic, methane sulphonic or tbluene-p-sulphonic acids- 
it will be apparent to those skilled in the art that when 
certain ring substituents are present in the final compounds of 
the formula (I) , or x represent an unsaturated ring system, certain methods 
of preparation will preferably not be used to make these compounds due to 
the possibility of the reaction conditions changing the final product group, 
for example hydrogenolysis or addition across the double bond when a double 
bond is present. 

The intermediates. of the formula (IX) to (XII), (XV) and (XVI) are novel 
and as such form a further aspect of the present invention. 
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In yet another aspect, the present invention provides the first use of the 

compounds of the formula (I) in human and veterinary medicine. The preferred 
human use of the compounds of the formula (I) is in the treatment or prophylaxis 

of bacterial infections. 

The following examples illustrate the preparation of the compounds of the 

present invention and their pharmacological properties. All temperatures are 

in degrees centigrade. 

Pharmacological data 

The compounds of the present invention were subjected to standard tests 
in order to determine the minimum inhibitory concentration in nig/ml needed 
to inhibit a range of bacterial microorganisms in - vitro ^ 



Compound 



TMP 



1 



2,*-Diamino-5-(3,*,5-trimethoxyben2yl)pyrimidine 
2,4-Diamino-5-(7, 8-dimethoxy-2H-l-benzopyran-5-ylmethyl)- 



2 



pyrimidine 

2,*-Diamino-5-(3,^-dihydro-7,8-dimethoxy-2H-l-ben2opyran-5-yl) 



pyrimidine 



3 



2,*-Diamino-5-(*-methoxy-l-naphthylmethyl)pyrimidine 



hydrochloride 



5 



2,^-Diamino-5-(8-methoxy-5-quinolylmethyl)pyrimidine 
2,4-Diamino-5-(7,8-dimethyhoxy-2-methyl-2H-l-ben2opyran-5-yimethyl) 



pyrimidine lactate 



AJR/DD/SI/80/August 1981. 



- 28 - SI/80 

0051879 



6 2,^-Diamino-5-(8-amino-7-methyl-5-quinolylmethyl)-pyrimidine 
hydrochloride 

7 2,^-Diamino-5(7,8-dimethoxy-2,2-dimethyi-2H-l-benzopyran-5-yImethyl 

pyrimidine lactate 

8 2,4-Diamiro-5-(7,8-dimethoxy-2-oxo-2H^ 

9 2 1 ^-Diamino-5-(8-amino-7-methoxy-5-quinolylmethyl)-pyrimidine 
dihydrochloride 

10 2,*-Dianuno-5-(8-dimethlamino-7-methyl^-quinolylmethyl)pyrimidine 
dihydrochloride 

11 . 2^-Diamino-M7,8-dimethoxy-^H-l -benzopyran-5-ylmethyl)pyrimidine 

acetate 

12 5-(7«Allyi-8-hydroxy-5-quinolylmethyl)-2,^-diamino-pyrimidine 

13 5-(7-Allyi-8-methoxy-5-quinolyImethyl)-2,*-diaminopyrimidine 

14 5-(7-Allyl-8-hydroxy-2-methyl-5-quinolylmethyl)-2,*-diamino-pyrimidine 

15 2,4-Diamino-5-(8-methoxy-7-(l«propenyl^ 

16 . 2,^-Diamino-5-(8-dimethylamino-7-methoxy-5-quinolylmethyI)pyrimidine 

dihydrochloride 

17 5-(7-AUyl-8-methoxy-2-methyl-5-quinolylmethyl)-2 l *-diaminopyrimidine 

18 2,^-Diamino-5-(7-methyl-5-quinolylmethyl)-pyrimidine dihydro- 
chloride 

19 2,*-Diamino-5-(8-(l-pyrrolyl)-7-methyl-5-quinolyImethyl)pyrimidine 
acetate 

20 2,*-Diamino-5-(7,«-dimethoxy-2-methyl-^H-l -benzopyran-5-ylmethyl) • 
pyrimidine 

21 2,*-Diamino'-5-(8-methoxy-7-propyl-5-quinolylmethyl)-pyrimidine 
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5.{7-allyl-8-methoxy-5-(l,2 f 3,*-tetrahydro-quinoyly)methyi) 
2,4-diaminopyrimidine 

2,^-DiamirK)-5-(7 f 8-dimethoxy-3,*.dihydro-2.methyl-2H-l-ben2opyran- 

5-ylmethyl)pyrimidine , 

2,*-Diamino-5-(8-hydroxy-7-methoxy-5-quinolylmethyl)-pyrimidine 

2,^-Diamino-5-(7,8-dimethoxy-5-quinolylmethyl).pyrirnidine 

2^-Diamino-5-(8-amino-7-methoxy-5.isoquinolylmethyl)-pyrimidine 

dihydrochloride 



27 2,*-Diamino-5-(^-amino-3,6-dimethoxy-l-naphthylmethyJ)pyrimidine 

28 2,^.Diamino-5-(8-amino-7-ethoxy-5-quinoiylmethyl)pyrimidine 

29 2,*-Diamino-5-(^-hydroxy-3-methoxy-l-naphthylmethyl)pyrimidine 

30 2,*-Diamino-5-(7-allyl-8-(2-methoxyyethoxy-5-qum^ 

31 2,*-DiamiTO-5-(8-amino^7-chloro-5-quinolylmethyl)pyrimidine 
dihydrochloride 

32 2,*-Diarruno-5-(7-rnethoxy-5-quinolylmethyl)pyridimine 

33 2,^-Diamino-5-(3,4-dimethoxy«l-naphthylmethyl)pyrimidine 

3* 2, l *-Diamino-5-(8-amino-7-methylthio-5-quinolylmethyl)pyrimidine 
dihydrochloride 

35 2,^.Diamino-5-(7-methoxy-8-methylthio-5-quinolylmethyl)pyrimidine 

36 2,*-Diamino-5-(7-methoxy-8-nitro-5-quinolylmethyl)pyrirnidine 

37 2,&-Diamino-5-(7,8-dimethoxy/-2H-l^ 
oxide 

38 2,^-Diamino-5-(^-amino-3-methoxy.l-naphthyirnethyl)pyrimidine 

39 2,^-Diamino-5-(-5-amino.6-methyl-8.quinolyImethyl)pyrimidine 

40 2,^-Diamino-5-(5-amino-6-methoxy«8-quinolyImethyi)pyrimidine 

41 2,^-Diamino.5-(a-naphthylmethyl)pyrimidine 
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Example 1 

A. 2 , 4-Diamino-5- (3- (3 , 3-diethoxypropoxy ) -4 , 5-dimethoxybenzyl)pyrimidine 

To a solution of 27.6 g, (0.1 mole) of 2,4-diamino-5-(3-hydroxy-4,5- 
dimethoxybenzyDpyrimidine (D.E. Schwartz, W. Vetter, and G. Englert, 
Arzneim.-Forsch. (Drug Res.) 1970, 20, 1867; G. Rey-Bellet and R, Reiner, 
Helv. Chim . Acta 1970, 53, 945) in 400 ml of dry dimethyl sulfoxide was 
added 11.22 g (0.10 mole) of potassium t-butoxide. To the resulting 
suspension was added dropwise 17.92 g (0.107 mole) of p-chloropropio.nal- 
dehyde diethylacetal. The mixture was heated at 65° overnight. The 
. solvent was removed under vacuum and the residue was partitioned between 
750 ml methylene chloride and 750 mL of 0.1N sodium hydroxide. The organic 
layer was separated and the aqueous layer was extracted with an additional 
750 mL of methylene chloride. The organic layers were combined," washed" 
with 750 mL of water, dried (MgS0 4 ), and purified by flash column chroma- 
tography to yield 33.38 g (83%) of the title compound (mp 105-106.5°). 
Anal. Calcd for C^H^H^: m C, 59.10; H, 7.44; N, 13.78. Found: C, 
58.71; H, 7.40; K, 13.58. 

B - 5-(2 > 4-Dia mino-5-pvrimidinylmethyl)-3 % 4-dihydro-7 > 8-dimethoxy-2H"l" 
ben2opyran-4-ol hydrochloride 

To a stirred suspension of finely ground product of Example 1A (6.00 g, 
. 0.015 mole) in 100 mL of water was added 44 mL of IN hydrochloric acid in 
one portion. After 17 hr at room temperature, the precipitated solid was 
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collected on a filter, and washed with water and cold 95% ethanol, which 
yielded 4.72 g (83%) of the title compound- (mp 165-168«>. Anai. Calcd for 

C 16 H 20 N 4°4 #HC1 * H 2 0: C ' 49 - 68 i H ' 5 ^ 9 > C1 > 9 - l6 i N > 14 - 48 - ^nd: C, 
49.71; H, 6.01; CI, 9.27; N, 14.33. 

c - 2,4-Diami no-5»(7,8-dimethoxv2H"l*ben2opyran-5-ylmethyl)pyrimidine 

A mixture of 5.00 g (0.013 mole) of the product of Example IB and 
isopropyl alcohol (500 ml) was brought to reflux and then concentrat.ed 
hydrochloric acid (5.0 mL) was added. The resulting clear solution was 
refluxed for 2 min and then cooled quickly and diluted with diethyl ether 
(1.5 L). The resulting white precipitate was filtered off and slurried in 
H 2 0 (100 ml) -concentrated ammonium hydroxide (2 ml). The white solid was 
filtered, washed with water and dried to give the title compound (3.18 g, 
78%); purity was confirmed by X H-UMR and TIC. Recrystallization of such a 
sample from 95% ethanol gave a white solid (mp 232-234° dec). Anal . 
Calcd for C l6 H lg N 4 0 3 : C, 61.14; H, 5.77; N, 17.82. Found: C, 61.42; H, 
5.95; N, 17.92. \ 
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Example 2 

A ' 2,4-Diamino-5-(3.4-dih ydro-7.8-di m ethoxv-2H-l-ben2opvraa-5-vlmethvlV 
pyrimidine 



A solution of 0.40 g (0.0013 mole) of the product of Example 1C in 
125 mL of 95% ethanol with 3 mL of glacial acetic acid and 0.03 g of 
platinum oxide was shaken under hydrogen (44 psi) for 16 hr. The catalyst 
was removed and the solvent was evaporated. The residue was partitioned 
between 30 mL of 0.3N sodium hydroxide and 3 x 30 ml of methylene chloride. 
The organic layers were combined and concentrated to a solid 0.29 g (72%). 
One recrystallization from 95% ethanol gave 0.19 g of the title compound 
(mp 254-255° dec). Anal. Calcd for C^N^: C, 60.74; H, 6.37; N, 
17.71. Found: C, 60.78; H, 6.59; N, 17.38. 



B * 2 f 4-Diamino-5-(3.4-dihy dro-7.8-dimethoxy-2-methyl-2H-l-benzopyran-5- 
ylmethyppyrimidine 

The title compound was prepared in 80% yield from 2,4-diamino-5-(7,8- 
dimethoxy-2-methyl-2H-l-ben2opyran-5-ylmethyl)pyrimidine by the procedure 
of Example 2A as white crystals, recrystallized from ethanol-water, mp 239- 
240*. Anal. Calcd for C^H^N^: C, 61.80; H, 6.71; N, 16.96. Found: 
C, 61.92; H, 6.76; N, 16.88. 
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Example 3 

A. 8-Methoxyquinoline-5-carboxaldehyde 

To a solution of 0.76 g (4.39 mmol) of 8-hydroxyquinoline-5-carboxal- 
dehyde (G.R. Clemo and R. Howe, J. Chem. Soc . t 1955 , 3552) in 5 ml of 
dimethyl sulfoxide was* added 0,24 g (4.4 mmol) of sodium methoxide, while 
keeping the mixture under nitrogen. After stirring for 5 min, 0.56 g 
(4.4 mmol) of dimethyl sulfate was added. The reactionwas stirred for 
1 hr and the solvent removed under vacuum. The residue was partitioned 
between dichloromethane (100 ml) and 0.5 N sodium hydroxide (50 mL); the 
organic layer was washed with water (100 ml) f dried over anhydrous magnesium 
sulfate, and concentrated to give 0.61 g (74%) of 8-methoxyquinoline-5- 
carboxaldehyde , mp 121-122° after re crystallization from ethanol-hexane 
(2:25). Anal . Calcd for C n H g N0 2 : C, 70.58; H, 4.85; N, 7.48. * Found: ' 
C, 70.55; H, 4.91; N, 7.44. 

B. 3-Anilino-2-(8-methoxy-5-guinolylmethyl)acrylonitrile 

The product of Example 3A (0.71 g, 3.79 mmol) was dissolved in 2 mL 
of dimethyl sulfoxide along with 0.61 g of 3-anilino-propionitrile. A 
0.21 g (3.89 mmol) portion of sodium methoxide was added to this solution, 
which was then heated at 130° for 15 min, followed by cooling and dilution 
with an 8:1 mixture of water-ethanol. The resultant solid was separated, 
extracted with boiling ethyl acetate and again isolated; weight, 0.28 g, 
23% of 3-anilino-2-(8-methoxy-5-quinolylmethyl)acrylonitrile. An additional 
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0,26 g (22%) was obtained from the filtrate by chromatography on silica 
gel. 

C. 2 > 4"Diamino"5*(8»methoxy5-quinolylmethyl)pyrimidine dihydrochloride 

To 10 mL of an ethanolic guanidine solution prepared from 0.20 g 
(2.1 mmol) of guanidine hydrochloride and 0.12 g (2.2 mmol) of sodium 
methoxide was added 0.52 g (1.65 mmol) of 3-anilino-2-(8-methoxy-5-quinolyl- 
methyl)acrylonitrile. The solution was heated under reflux for 0.5 £rj 
and then 5 ml of 2-methoxyethanol was added. The internal temperature was 
allowed to gradually increase to 120° by distillation of the ethanol, 
after which it was heated at this temperature for 1.5 hr. The hot mixture 
was then filtered, and the precipitate (0.19 g, 41% of crude" product) 
recrystallized from 95% ethanol in the presence of hydrochloric acid, 
giving the dihydrochloride of 2,4-diamino-5-(8-methoxy5-quinolylmethyl) " 
pyrimidine . 0.19 g, mp 252-255° dec. Anal. Calcd for C^H^^O-2 HC1- 
1.5 H 2 0: C, 47.26; H, 5.29; N, 18.37; CI, 18.60. Found: C, 47.19; 
H, 5.33; N, 18.35; CI, 18.58. 
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Example 4 

A - 4-Amino"2-f2-ftert^ butoxycarboQylamino)acetamido1-5«(7 t 8-diniethoxy- 
2H- 1 -benzopy ran-5 -y Ime thy 1 ) py rimidine 

The product of Example 1C (2.10 g, 6.68 mmol), N-tert-butoxycarbonyl- 
glycine-£-nitrophenolate (1.98 g, 6.68 mmol) and triethyiaraine (0.676 g, 
6.68 mmol) in chloroform (100 ml) were refluxed 3 hr. The resulting 
mixture was adsorbed on a silica gel column and title compound eluted with 
5% methanol-ethyl acetate as a white powder, after recrystallization. f rom 
ethyl acetate (1.59 g, 50%); mp 206-208° dec; structure confirmed by 
^-NMR. Anal. Calcd for C^H^N^: C, 58.59; H, 6.20; N, 14.85. Found: 
C, 58.66; H, 6.25; N, 14.42. 

B. 4-Amino-5- (7 t 8-dimethoxy-2H-l-benzopyran-5-ylmethvl)-2-glvcinamido - 
pyrimidine dihydro chloride 

The product of Example 4A (0.408 g, 0.892 mmole) and isopropyl alcohol 
(25 mL) were heated (steam bath) while concentrated hydrochloric acid 
(0.40 ml) was added. The resulting clear solution was refluxed for 30 min 
and then cooled. The title compound was filtered off as white solid 
(0.271 g, 65%); mp >230° dec; structure confirmed by *H-NMR. Anal . Calcd 

for SsVsV 21101 * 775 H 2 0: C ' 46 ' 04; H ' 5 ' 54 *> N > 14 ' 92 5 C1 > 15 - 10 - 
Found: C, 46.69; H, 5.34; N, 14.63; CI, 14.75. 
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Example 5 

A - 2 t 4-Diamiao-5-(7,8-dim ethoxv-2H-l-ben2opvran-5-ylmethvl)pvrimidine 
lactate 



A mixture of 3.00 g (9.54 mraol) of the product of Example 1C and 
lactic acid (1.11 g, 10.5 mmol as 85%) was dissolved in a minimum of 
boiling water. On cooling, white crystals of the lactate salt deposited 
(2.50 g, 65%), mp 195-196.5°. Anal. Calcd for C^H^tyc^Og: C, 56.43; 
H, 5.98; N, 13.85. Found: C, 56.43; H, 5.99; N, 13.82. 



B - 2 ' fr-Piamino-S - (7 . 8-di me thoxv-2H-l -benzopyran-5-ylmethyl jpyrimidine 
Maleate 



To 2 , 4-diamino-5- (7 , 8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine 
(3.90 g, 12.4 mmol) in 200 ml of boiling water was added a solution of 
maleic acid, prepared by dissolution of maleic anhydride (1.25 g, 12. 7 mmol) 
in 50 mL of hot water. After cooling to 0°C, the crystalline salt was 
filtered, washed with. cold water, and dried at 72°C to give 5.07 g (94.9%) 
of the title compound. Anal. Calcd for C^R^N^: C, 55.81; H, 5.15; 
N, 13.02. Found: C, 55.78; H, 5.18; N, 12.98. 
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C. 2 , 4-Diamino-5- (7 , 8-dimethoxy-2HM-benzopyran-5-ylmethyl)pyrimidine 
Citrate 

To 2 l 4-diamino-5-(7,8-dimethoxy-2H*l-beii2opyran-5*ylmethyl)pyriraidiiie 
(5.00 g, 15.9 mmol) in 450 ml of boiling methanol was added a solution of 
citric acid monohydrate (3.34 g, 15.9 mmol) in 50 ml of methanol. The 
solution was treated with charcoal, filtered, and evaporated to dryness. 
Further drying at 40°C in a vacuum oven gave 8.01 g (99.5%) of the title 
compound. Karl Fisher analysis: 5.3% H 2 0. Anal. Calcd for 

C 16 H 18 N 4°3* C 6 H 8°7* 1,5 H 2 0: C ' 49 - 53 ^ H > 5 - 48 5 N > 10-50- Found: C, 49.54; 
H, 5.49; N, 10.47. 

D» 2 t 4«Diamino-5"(7 t 8-dimethoxy-2H"l-'benzopyran*5-ylmethyl)pyrimidine 
Ascorbate 

To 2,4-diamino-5-(7,8-dimethoxy-2H-l*benzopyran-5*ylmethyl)pyrimidine 
(5.00 g, 15.9 mmol) in 450 mL of boiling methanol was added a solution of 
L (+)-ascorbic acid (2.80 g, 15.9 mmol) in 50 ml of methanol. The solution 
was treated with charcoal, filtered, and evaporated to dryness. Further 
drying at 40°C in a vacuum oven gave 7.58 g (97.2%) of the title compound. 
Anal . Calcd for C^H^H^-^HgO^J^O: C, 51.97; H, 5.55; N, 11.02. 
Found: C, 51.95; H, 5.57; N, 11.02. 
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Example 6 

A - 2 > 4-Diamia o-5>(3.4>dihydro-7.8-dimethoxv-2-methyl-4-oxo-2H-l-bea2Q- 
pyran-5-ylmethyl)pyrimidine 

A mixture of 2,4-diajnino*5-(3-hydroxy-4,5-dimethoxyben2yl)pyrimidine 
(2.76 g, 0.01 mole) and crotonic acid (0.87 g, 0.01 mole) in polyphosphoric 
acid (27 g) was stirred and heated on a steam bath for 4 hr. The reaction 
mixture was cooled to 50° and poured onto ice (100 g) with stirring. The 
resulting solution was basified to pH 8.0 with concentrated ammonium 
hydroxide, giving a suspension which, was then extracted with methylene 
chloride (3x100 mL). The combined extracts were washed with 0.1N sodium 
hydroxide (2x100 ml), water (100 mL) and then dried over anhydrous magnesium 
sulfate. Evaporation of solvent in vacuo gave the title compound (1.0 g, 
29%). This was recrystallized from 95% ethanol to give 2,4-diamino-5-(3,4- 
dihydro-7,8-dimethoxy-2-methyl-4-oxo-2H-l-benzopyran-5-ylmethyl)pyrimidine 
as the hemihydrate, op 128-132°. Anal. Calcd for C^oW^^ 
C, 57.78; H, 5.99; N, 15.85. Found: C, 57.79; H, 6.02; N, 15.86. 

B ' 2 i *-Diamino-5- (3 . 4-di hvdro-4-hvdroxv-7 . 8-dimethoxv-2-methvl-2H- 1- 
benzopyran-5-ylmethyl)pyrimidine 

To a suspension under nitrogen of 2,4-diamino-5-(3,4-dihydro-7,8- 
dimethoxy-2-methyl-4-oxo-2H-l-benzopyran-5-ylmethyl)pyrimidine hemihydrate 
(0.47 g, 1.4 mmol) in ethanol (10 mL) at 5° was added in one portion a 
solution of sodium borohydride (0.55 g, 1.45 mmol) in water (1 mL) . The 
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reaction mixture was allowed to warm to room temperature; complete solution 
was attained in 30 min. The solution was cooled in ice with stirring for 
3 hr. The resulting precipitate of 2,4-diamino-5-(3,4-dihydro-4-hydroxy- 
T^-dimethoxy-a-methyl-ZH^l-benzopyran-S-ylmethylDpyrimidine monohydrate 
(0.4 g, 83%) was recrystallized from 95% ethanol to give the monohydrate, 

mp 201-203°. Anal , Calcd for C 17 H 2 2 N 4 0 4 #H 2 0: C * S6 - 03 » H » 6 - 64 > N > 
15.37. Found: C, 56.07; H, 6.65; N, 15-38. 

C. 2,4-Diamino-5-(7,8-dimethoxy-2-methyl-2H-l-benzopyran-5-ylmethyl)- 
pyrimidine lactate 

The product of Example 6B was used in the procedure of Example 1C to 
give free base of the title compound, after re crystallization from ethanol, 
identical to that of Example 21 (30% yield). The lactate was prepared in 
48% yield by the procedure of Example 5A to give white solid, mp 183-185° 

dec. Anal . Calcd for C 17 H 2 0 N 4 0 3* C 3 H 6 0 3 S C ' 57 - 4l ** H > 6 - 26 '» N > 13 - 39 - 
Found: C, 57.41; H, 6.29; N, 13.39. 

Example 7 

A. 2 . 4-Diamino-5- (3 . 4-dihydro-7 , 8-dimethoxy-2 , 2-dimethyl-4-oxo-2g-l- 
benzopyran-5 -y lme thyl )pyr imidine 

Following the procedure of Example 6A with 3,3-diraethylacrylic acid 
in place of crotonic acid, the title compound was prepared in low yield 
(9%). The structure was confirmed by nrar and mass spectrometry. 
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B - 2 , 4-Diami no-5- (3 , 4-dihydro-4-hydroxv-7 , 8-dime thoxy-2 . 2-dimethyl-2H- 1- 
ben20pyran-5-ylmethyl)pyrimidine 

The product of Example 7A (0.33 g, 0.92 mmol) was used in the procedure 
of Example 6B to give the title compound as white solid (0.15 g, 45%). 

c - 2 t 4-Diami no-5-(7 < 8-dimethoxv2,2-dimethyl-2H-l-ben2opyran-5'ylmethyl)- 
pyrimidine lactate 

The product of-Example 7B (0.15 g, 0.40 mmol) was used in the procedure 
of Example 6C to give the title compound as the lactate monohydrate (0.078 g, 
42%), mp 196.5-198°. The structure was confirmed by NMR and mass spectra. 
Anal. Calcd for C^H^N^-^H^.^O; C, 55.99; H, 6.71; N, 12.44. 
Found: C, 55.89; H, 6.70; N, 12.42. - - . 

Example 8 

A - 5-(8-Amino-7-methyl-5- quinolvlmethyl)-2.4flH.3H)-pyrimidinedione 

A mixture of 8.36 g (0.0406 mole) of 5- [ (dime thylamino)methyl] uracil 
hydrochloride (B. Roth, J.Z. Strelitz, and B.S. Rauckman, J. Med. Chem. 
23, 379 (1980) and 6.43 g (0.0406 mole) of 8-amino-7-methylquinoline (R. 
Long and K. Schofield, J. Chem. Soc. 1953 , 2350) in 60 ml of ethylene 
glycol under nitrogen was heated at 135° for 4 hours. The mixture was 
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cooled and the precipitated solid was collected, washed with ethanol and 
ether and dried. This crude product was purified by suspension in 550 ml 
of boiling ethanol and collection of the insoluble product. Yield, 8.90 g 
of the title compound (78%) m.p. 302-305° (dec). Anal . Calcd for C^H^N^: 
C, 76.80; H, 6.14; N, 17.06. Found: C, 76.82; H, 6.17; N, 17.04. 

B. 5-(8-Amino-7-methyl-5-quinolylmethyl)-2 t 4-dichloropyrimidine 

A mixture of 2.82 g (0.01 mole) of 5-(8-amino-7-methyl-5-quinolylmethyl- 
2,4 (1H, 3H) pyrimidinedione in 50 ml of phosphoryl chloride was heated at 
reflux for 3.5 hours. The excess POCl^ was removed in vacuo and the 
residue was stirred with aqueous sodium carbonate. The resulting solid 
was dried to give 2.66 g (83%) of title compound. 

A portion was recrystallized from ethanol to give an analytical 
sample, m.p. 209-211°. Anal . Calcd for C 15 H 12 N 4 C1 2 : C, 56.44; H, 3.79; N, 
17.55; CI, 22.21. Found: C, 56.27; H, 4.09; N, 17.46; CI, 22.11. 

C. 2 , 4-Diamino-5- (8-amino-7-methyl-5-quinolylmethyl) -pyrimidine 
dihydrochloride 

A suspension of 2.00 g (6.26 mmole) of 5-(8-amino-7-methyl-5-quinolyl- 
methyl-2 f 4-dichloropyrimidine in 40 ml of ethanol saturated with ammonia 
was heated in an autoclave at 150° for 9 hours. Solids that precipitated 
on cooling were washed with water and dried to give 1.28 g of crude product 
(73%) as the free base. 
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A portion was converted to the dihydrochloride hydrate by recrystalli- 
zation from 60% aqueous ethanol with concentrated hydrochloric acid, m.p. 
>310° dec. Anal. Calcd for C^H^Ng • 2HC1 • H 2 0: C, 48.52; H, 5.43; N, 
22.64; CI, 19.10. Found: C, 48.52; H, 5.45; N, 22.62; CI, 19.06. 

Example 9 

2,4-Diamino-5-(7,8-d imethoxv>2-oxo-2H-l-ben2opvran-5-ylmethyl)pyrimidine 

A mixture of 1.38 g (0.005 mole) of 2,4-diamino-5-(3-hydroxy-4,5- 

dimethoxybenzyl)pyrimidine and 1.01 g (0.0075 mole) of L-(-)-malic acid in 

polyphosphoric acid (30 g) was heated at 90-100° for 4 hours. The resulting 

clear syrup was poured into ice-water (150 mL) and basified (pH 8) with 

conc'd ammonium hydroxide. The title compound was filtered off and washed 

with ethanol. Yield, 0.26 g (16%); m.p. 278-280° dec; structure confirmed 
13 1 

by C and H NMR and mass spectra. Anal . Calcd. for C,.H, JT.O*: C 4 

. 16 18 4 3 ' 

58.53; H, 4.91; N, 17.07. Found: C, 58.27; H, 4.99; N, 16.97. 



Example 10 

2,4-Diamino-5-(7,8-dimethoxv-2-m ethyl-4H-l-ben2opyran-5-ylmethvl)pyrimidine 

A solution of 2,4-diamino-5-(7,8-dimethoxy-2-methyl-2H-l-benzopyran-5- 
ylmethyl)pyrimidine (967 mg, 2.94 mmol) and potassium t-butoxide (991 mg, 
8.83 mmol) in dimethyl sulfoxide was maintained at 60-70° for 0.5 hr under 
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nitrogen. The solution was cooled and diluted with water (50 ml). The 
resulting precipitate (920 mg) was recrystallized from 95% ethanol to give 
the title compound as white crystals (820 mg, 85%), mp 215-217° dec, 
structure confirmed by NMR spectrum. Anal . Calcd for ^i7^20 N 4°3 : C ' 
62.18; H, 6.14; N, 17.06. Found: C, 61.95; H, 6.20; N, 17.00. 



Example 11 

A. 5-(7»Allyl-8-hydroxy-5-quinolylmethyl)-2 t 4^diaminopyrimidine a . 

7-Allyl-8-hydroxyquinoline [H. Fiedler, Arch. Pharm . , 297 , 108 (1964)] 
(33.0 g, 0.227 mol), 2,4-diaraino-5-hydroxymethylpyrimidine (32.7 g, 
0.227 mole), glacial acetic acid (300 ml) and concentrated HC1 (31.5 mL) 
were refluxed for '5 hr. The resulting precipitate was filtered off and 
then slurried with H^O (250 ml) and sufficient NH^OH to give a pH of 8. 
The undissolved solid was filtered off, washed with H^O and dtied to give 
the title compound as yellow powder (19.7 g, 28%), mp 229-231° dec, 
structure confirmed by NMR. Anal. Calcd for C^H^^O: C, 66.43; H, 5.58; 
N, 22.79. Found: C, 66.41; H, 5.59; N, 22.78. Additional product (5.0 g, 
7%) was obtained by evaporation of filtrates and chromatography to separate 
unreacted starting materials. 
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B ' 5-(7-Allvl-8-methoxv-5- quinolvl me thvl)-2.A-di a minopvrimidine 

A solution of the product of Example 11A (5.00 g, 16.3 mmol), 
potassium-t-butoxide (1.83 g) aad methyl iodide (2.31 g) in dimethyl 
sulfoxide (25 ml) was- stirred for 0.5 hr and then diluted with H 2 0 (100 ml). 
The tan precipitate (4.1 g) was chrdmatographed on silica gel. Elutioa 
with 10-15% methanol-methylene chloride gave the title compound as white 
Powder (3,25 g, 62%), mp 227-228". Anal. Calcd for C^H^O: C, 67.27; 
H, 5.96; N, 21.79. Found: C, 67.21; H, 6.00; N, 21.75. 



C. 



2 > 4-Diamino-5-(8-methoxv-7-(l- P ropenvn- 5 -quinolvlmethyl) P vrimidine 



A solution of the product from Example 11B (1.85 g, 5.76 mmol) and 
potassium t-butoxide (65 mg) in dimethyl sulfoxide (10 ml) was heated at 
80-90° for 0.5 hr. The solution was diluted with H 2 0 (25 ml), cooled and 
the precipitate filtered and washed with H 2 0. Crystallization from 95% 
ethanol gave the title compound as off-white needles (1.40 g, 76%), op 260- 
262- dec, structure confirmed by NMR. Anal. Calcd for C^H^O-^O: 
C, 66.34; H, 6.03; N, 21.49. Founds C, 66.26; H, 6.06; N, 21.42. 
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Exarople 12 

A. 5- (7-Allyl-8-hydroxy-2-roethyl-5-guinolylmethyl^ -2 , 4-diaminopyrimidine 

7-Allyl-8-hydroxy-2-methylquinoline [prepared as 7-allyl-8-hydroxy- 
quinoline, Example 11A] was converted to the title compound in 61% yield 
by the procedure of Example 11A; white powder from 95% ethanol, mp 236-237°. 
Anal . Calcd for CjgH^O: C, 67.27; H, 5.96; N, 21.79. Found: C, 67.39; 
H, 5.97; N, 21.80. 

B. 5-(7-Allyl-8-methoxy-2'methyl-5-quinolylmethyl)-2,4*'diaminopyrimidine 

5-(7-allyl-8-hydroxy-2-methyl-5-quinolylmethyl)-2,4-diaminopyrimidine 
was methylated to the title compound by the procedure of example 11B in 
80% yield; white powder from ethanol, mp 219-222°. Anal , Calcd for 

C 19 H 21 N 5 0: C ' 68 ' 04 *» H > 6 ' 31 *' N » 20 - 88 - Found: C, 67.97; H, 6.34; 
N, 20.83. 



Example 13 

A. 7-Methoxy-8-nitroquinoline 

To a freshly prepared solution of sodium (16.5 g, 0.720 mol) in 
methanol (750 mL) was added 7-chloro-8-nitroquinoline (18.72 g, 0.090 mol) 
[E. Fourneau, M. and Mme. Trefouel, and A. Wancolle, Bull- Soc. Chim. Fr ., 
47, 738(1930); A.K. Sen, N.K. Ray, V.P. Basu, J. Sci. Ind. Res ., 11B, 
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322(1952) (C.A. 47, 4339e)J. This mixture was refluxed for 3 hr, cooled, 

then filtered to collect the precipitated solid. This solid was slurried 

in water, collected on a filter and dried; yield, after recrystallization 

from toluene, 16.12 g (88%); mp 178-178.5°: Anal. Calcd for C in H o N,0,: 

10 8 2 3 

C, 58.82; H, 3.95; N, 13.72. Found: C, 58.66; H, 3.87; N, 13.69. 



B. 8-Amino-7-methoxyquinoline 

A suspension of the product from Example 13A (4.83 g, 2.36 mmol) in 
ethanol (100 mL) with 10% palladium on carbon (0.10 g) was hydrogenated at 
40 psi until the uptake of hydrogen ceased. The reaction was warmed to 
dissolve precipitated solids, filtered to remove the catalyst, then concen- 
trated to a small volume where upon the title compound separated (3.40 g, 
82%); mp 114-115°. Anal. Calcd for C^H^O: C, 68.95; H, 5.79; 
N, 16.08. Found: C, 68.94; H, 5.80; N, 16.01. 

C ' S- (8-Amiho-7-methoxv-5-ou inolylmethvl) -2 . 4- ( 1H . 3H)pyrimidinedione 

Following the procedure of Example 8A with the product from Example 
13B (7.31 g, 41.9 mmol), the title compound was prepared (10.06 g, 80%) 
mp >320« dec. Anal. Calcd for C^H^N^: C, 60.40; H, 4.73; N, 18.78. 
Found: C, 60.17; H, 4.76; N, 18.41. 
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D. 5-(8>Ajnino"7-methoxy-5-quinolylmethvl)"2,4-dichloropyriroidine 
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D - 5-(8-Amino-7-methoxy- 5-quinolvlmethvl)-2.A-dichloropvrimidine 

The product of Example 13C (3.00 g, 10.0 mjnol) was used in the pro- 
cedure of Example 8B to give the title compound (2.49 g, 74%), mp 149-151° 
dec. Anal. Calcd for C^H^C^O: C, 53.75; H, 3.61; N, 16.71; CI, 21.15. 
Found: C, 53.76; H, 3.63; N, 16.71; CI, 21.09. 

E - 2,4-Diamino-5-(8-amino -7-methoxv-5-quinolvlmethvl)pvrimidi n e 
dihydrochloride 

The product of Example 13D (2.49 g, 7.4 mmol) was used in the pro- 
cedure of Example 8C to give the title compound (1.67 g, 61%), mp 287-289° 
dec. Anal. Calcd for C 15 H l6 N 6 0-2HCl: C, 48.79; H, 4.91; N, 22.76; 
CI, 19.20. .Found: C, 48.65; H, 4.94; N, 22.72; CI, 19.13. - - 



Example 14 

A - 5 - (8-Di°»ethYlamino-7-methoxv-5 -ouinol y lmethvl ) -2 . 4- ( 1H . 3m P vrimid< n» . 
dione 

To a solution of 5-(8-amino-7-methoxy-5-quinolylmethyl)-2,4-(lH, 3H)- 
pyrimidinedione (3.10 g, 10. 0 mmol) in 88% formic acid (40 ml) was added 
37% formaldehyde (2.5 g). After refluxing 18 hr, the solution was evapo- 
rated to a red glass which was dissolved in water (20 ml). Neutralization 
of this solution with NaHC0 3 gave a tan precipitate (3.1 g). Recrystalli- 
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zation from 95% ethanol gave the title compound as yellow needles (1.2 g, 
60%), mp 260-263° dec. Anal . Calcd for C 17 H 18 N 4°3 : c > 62 -5 6 » H > 5 ' 56 5 
N, 17.17. Found: C, 62.54; H, 5.56; N, 17.17. 

B. 2 < 4-Diamino-5-(8-dimethylamino-7-methoxy-5-quinolylmethyl) pyrimidine 
dihydrochloride 

The product of Example 16A (1.30 g, 3.98 mmol) was converted to the 
2,4-dichloropyrimidine by the method of Example 8B. Amination by the 
procedure of Example 8C gave 2,4-diamino-5-(8-dimethylamino-7-methoxy-5- 
quinolylmethyDpyrimidine dihydrochloride (20%), recrystallized from 95% 
ethanol, mp 242-244° dec. Anal . Calcd for C^H^NgO^Cl: C, 51.39; 
H, 5.58; N, 21.15, CI, 17.85. Found: C, 51.39; H, 5.60; N, 21.12; 
CI, 17.80. 

Example 15 

A. 5>(8-(l-PyrrolvlV7-methvl-5"Quinolvlmethyl)-2 .4>(lH, 3H)pyrimidine 
dione 

A mixture of the product of Example 8A (5.00 g, 17.7 mmol) and 95% 
2,5-dimethoxytetrahydrofuran (2.71 g, 19.5 mmol) in glacial acetic acid 
(50 ml) was heated at reflux for 30 min, then cooled. The solvent was 
evaporated and the residue was stirred with water. The solid that sepa- 
rated was collected and triturated with boiling ethanol to give the title 
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compound as a green solid (3.73 g, 63%) which was suitable for further 
transformation. The structure was confirmed by NMR. 

B - 2,4-Diamino-5-(8-Cl-p yrrolvl)-7-methyl-5-quinolvlmethvl)pvrimidine 
acetate 

The product of Example ISA (3.73 g, 11.2 mmol) was used in the pro- 
cedure of Example 8B to. give 2,4-dichloro-5-(8-(l-pyrrolyl)-7-methyl-5- 
quinolylmethyl)pyrimidine (1.63 g, 39%). A portion of this (1.44 g, ' 
3.90 mmol) was used without further purification in the procedure of 
Example 8C to give the free base of the title compound (1.08 g, 84%). The 
acetate salt was obtained by lyophilizing a solution of the free base in 
acetic acid-water. The structure was confirmed by NMR and mass spectrometry; 
mp-shrinks to a glass at 110°. Anal. Calcd for CjgHjgNg-C^O^O^ H 2 0: 
C, 63.43; H, 5.78; N, 21.13. Found: C, 63.35; H, 5.34; N, 21.15. 

Example 16 

A> S-(8-Dimethylamino-7-methvl-5-q uinolylmethyl)-2.4-(lH. 3H)pvrimidine 
dione 

The product of Example 8A (1.41 g, 5.0 mmol) was used in the procedure 
of Example 14A to give the title compound as a tan solid (0.63 g, 41%). 
Recrystallization from ethanol gave an analytical sample, mp 267-270° dec. 
Anal. Calcd for C^gN^: C, 65.79; H, 5.85; H, 18.05. Found: C, 65.54; 
H, 5.91; N, 17.98. 
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B. 2,AOiamino-5*(8-diinethylamiao«7-methyl^5-quinolylmethyl)pyrimidine 
dihydrochloride 

The product of Example 16A (1.33 g, 4,30 mmol) was used in the procedure 
of Example 8B to give 2,4-dichloro-5-(8-dimethylamino-7-methyl-5-quinolyl- 
methyDpyrimidine (0.79 g, 53%). This was used without further purification 
in the procedure of Example 8C to give the title compound as tan solid 
(0.32 g, 37%), mp 250-252° dec, after crystallization 95% ethanol contain- 
ing HC1. Anal . Calcd for C n H 2() N 6 -2HCl-0.25 H 2 0: C, 52.92; H, 5.88; 
N, 21.78; CI, 18.38. Found: C, 52.77; H, 5.90; N, 21.74; CI, 18.22. 

Example 17 

A. 2 t 4-Diamino-5-(8-hydroxy-7-propyl-5-quinolylmethyl)-6-methylthio 
pyrimidine 

To a cold (0°) solution of 8-hydroxy-7-propylquinoline (5.7 g, 
30.4 mmol) and 26% aqueous dimethylamine (15 g, 83 mmol) in 30 ml of 
ethanol was added dropwise 37% aqueous formaldehyde (4.5 g, 55.4 mmol). 
After stirring at room temperature for I hr, the mixture was refluxed for 
2 hr, cooled and evaporated to dryness. The residue was diluted with 
water, extracted twice with ether and the extracts combined and dried 
(MgSO^). Evaporation gave 5-dimethylaminomethyl-8-hydroxy-7-propylquinoline 
as a syrup (7.00 g, 94%), structure confirmed by NMR. A portion of this 
syrup (2.44 g, 10 mmol) was heated under nitrogen with 2,4-diamino-6- 
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methyl thiopyrimidine (1,56 g, 10 mmol) in ethylene glycol (20 mL) at 
120-160° for 1 hr, then cooled. The solid that separated was collected, 
and washed with ether and hexanes to give the title compound (3.20 g, 
90%). An analytical sample was obtained by recrystallization from 95% 
ethanol, mp. 204-206° dec. Anal . Calcd for C^IL^SO: C, 60.82; H, 5.95; 
N, 19.70; S, 9.02. Found: C, 60.81; H, 5.98; N, 19.67; S, 9.02. 

B. 2 t 4-Diamino-5-(8-methoxy-7-propyl-5-quinolylmethyl)-6-methylthio 
pyrimidine 

The product of Example 17A (2.70 g, 7.6 mmol) was used in the pro- 
cedure of Example 11B to give the title compound as a white solid (2.16 g, 
77%) mp 216-218° dec, after recrystallization from 95% ethanol. Anal . 
Calcd for C^H^N^O: C, 61.76; H, 6.27; N, 18.95; S, 8.68. Found: 

C, 61.69; R, 6.30; NT, 18.92; S, 8.65. 

C 2 > 4-Diamino-5-(8-methoxy-7-propylquinolyljnethyl)pyrimidine 

The product of Example 17B (0.86 g, 2.3 mmol) was heated at reflux 
with W-2 Raney nickel (10 g) in 95% aqueous 2 -me thoxy ethanol for 2 hr. 
The catalyst was removed by filtration through Celite, then washed with 
hot 2-methoxyethanol. The filtrate-wash was concentrated to give the 
title compound as white powder (0.56 g, 75%), rap 224-228° dec, after 
recrystallization from 95% ethanol. Anal . Calcd for CjgHj^O: C, 66.85; 
H, 6.55; N, 21.66. Found: C, 66.80; H, 6.55; N, 21.66. 
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Alternatively, the product of Example 11B (260 mg, 0.84 mmol) was 
shaken with 10% palladium on carbon in 95% ethanol (25 ml) under hydrogen 
(50 psi) for 2 nr. Filtration of the catalyst and concentration gave the 
title compound (0.25 g, 96%). 

Example 18 

A. 8-Hydroxy-7-methoxyquinoline 

Finely ground 7,8-dimethoxyquinoline-2-carboxylic acid (1.00 g, 
4.3 mmol) (W. Ried, A. Berg and G. Schmidt, Chem. Ber . , 85 , 204 (1952)) 
was heated under nitrogen in a flask submerged in an oil bath at 185° 
until the evolution of gases had ceased from the melt. The reaction was 
cooled and 75% aqueous sulfuric acid (8.1 mL) was carefully added. The 
resulting solution was heated at 105-125° for 2 hr, cooled, poured over 
ice and taken to pH 5 with 5 N sodium hydroxide. The mixture was filtered, 
and the filtrate was extracted with methylene chloride (4 x 50 ml) . The 
extracts were dried (MgSO^) and concentrated in vacuo to give 8-hydroxy-7- 
methoxyquinoline (0.40 g, 53%), mp 113-115° after recrystallization from 
95% ethanol. Anal . Calcd for C^NO^ C, 68.56; H, 5.18; N, 8.00. 
Found: C, 68.33; H, 5.17; N, 7.97. 
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B - 2,4-Diamino-5-(8-hydroxy-7-methoxy-5-quinolylmethyl)pyrimidine 

The product of Example 18A (1.00 g, 5:7 mmol) was used in the pro- 
cedure of Example 11A to give 2,4-diamino-5-(8-hydroxy-7-raethoxy-5-quinolyl- 
raethyDpyrimidine (0.18 g, 11%), mp 243-245° dec, after recrystallization 
from 95% ethanol. Anal . Calcd for C^H^N^ -0.5^0: C, 58.82; H, 5.26; 
N, 22.86. Found: C, 58.73; H, 5.30; N, 22.79. The structure was confirmed 
by NMR and mass spectrometry. 

c - 2 ,4-Diamino-5- (7 , 8-dimethoxy-5-quinolylmethyl)pyrimidine 

The product of Example 18B was used in the procedure of Example 11B 
to give the title compound (55%), mp 257-259° dec, after recrystallization 
from 95% ethanol. The structure was confirmed by NMR and mass spectrometry. 
Anal. Calcd for C 16 H 17 N 5 0 2 -0.25H 2 0: C, 60.84; H, 5.58; N, 22.17. Found: 
C, 60.92; H, 5.50; N, 22.13. 

Example 19 

A - 5-(7-Methyl-5-quinolvl methyl)-2 .4- (1H, 3H)pvrimidinedione 

The product from Example 8A (1.41 g, 5.0 mmol) was dissolved in 50% 
aqueous sulfuric acid (10.5 mL) with heating, then cooled to 5° to form a 
suspension. A solution of sodium nitrite (0.36 g, 5.0 mmol) in water 
(3.5 mL) was added, keeping the temperature below 10°. After the addition 
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was complete, cold 50% hypophosphorus acid (3.3 mL) was added in one 
portion. The mixture was slowly allowed to warm to room temperature over 
2 hr, and additional 50% hypophosphorus acid (3.3 ml) was added. After 
5 days, the mixture was diluted with water, heated to dissolve the solids 
and carefully taken to pH 8 with solid sodium carbonate. The title compound 
separated on cooling (1,25 g, 93%), mp 293-296° dec, after recrystalliza- 
tion from ethanol. Anal . Calcd for c 15 H 13 N 3 <y °- 5 H 2 0: C, 65.21; H, 5.11; 
N, 15.21. Found: C, 65.03; H, 5.29; N, 15.23- 

B. 2 , 4-Diamino-5- (7-methyl-5-quinolylmethyl)pyrimidine dihydrochloride 

The product of Example 19A (0.51 g, 1.9 mmol) was used in the procedure 
of Example 8B to give 2,4-dichloro-5-(7-methyl-5-quinolylmethyl)pyrimidine 
(0.52 g, 90%). This was used without further purification in the procedure 
of Example 8C to give the title compound as a pink solid, mp 338-340° dec. 
Anal. Calcd for C^H^^HCl-^O: C, 50.57; H, 5.38; N, 19.66; CI, 19.90. 
Found. C, 50.40; H, 5.42; N, 19.59; CI, 19.83. 

Example 20 (Alternative to procedure of Example 6) 

A. 2,4-Diamino-5-[3,4-dimethoxy-5-(l-methyl-2-propynyloxy)ben2ylI 

pyrimidine 

The title compound was prepared in 62% yield from 2,4-diamino-5-(3- 
hydroxy-4,5-dimethoxybenzyl)pyrimidine and 3-chloro-l-butyne by the pro- 
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cedure of Example 1A. Crystallization from methanol gave white solid; 
mp 153-155°. Anal. Calcd for C^H^N^: C, 62.18; H, 6.14; N, 17.06. 
Found: C, 61.93; H, 6.22; N, 16.98. 

B - 2 , 4-Diami uo-5- (7 , 8-dimethoxy-2-methyl-2H-l-benzopyran-5-ylmethyl) 
pyrimidine 

A solution of 2,4-diaraino-5-[3 ,4-dimethoxy-5- (l-methyl-2-propynyloxy)- 
benzyl]pyrimidine (4.28 g, 13.0 mmol) in N,N-diethylaniline (200 ml) 4 .was 
refluxed under nitrogen for 0.5 hr. The hot solution was filtered to 
remove dark tarry material. The filtrate was cooled and diluted with 
hexanes (200 ml). The precipitate (3.8 g) was recrystallized from ethanol 
to give title compound as off-white powder (1.56 g, 37%); mp 219-221° dec. 
Anal. Calcd for C^H^Oj: C, 62.18; H, 6.14; N, 17.06. Found: C, 61.91; 
H, 6.20; N, 16.93. 

Example 21 (Alternative to procedure of Example 1) 

A » 2 > 4-Diamino-5-[3,4-dimethoxy-5-(2-propynyloxy)benzyl]pyrimidine 

The title compound was prepared from 2,4-diamino-5-(3-hydroxy-4,5- 
dimethoxybenzyDpyrimidine and propargyl chloride by the procedure of 
Example 1A. Recrystallization from 95% ethanol gave off-white needles 
(73%); mp 160-161°. Anal. Calcd for C^H^N^: C, 61.13; H, 5.77; 
N, 17.82. Found: C, 60.96; H, 5.80; N, 17.75. 
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B. 2 , 4-Diamino-5- (7 , 8-dimethoxy-2H-l-benzopyran-5-ylmethyl )pyrimdine 

The title compound was prepared in 40% yield from 2,4-diaraino-5-[3,4- 
dimethoxy-5-(2-propynyloxy)benzyl]pyriiDidine by the procedure of Example 
20B. The product was identical by spectral and analytical analyses to 
that prepared by the procedure of Example 1. 

Example 22 . 

A, 7 -E thoxy- 8-ni t r oquino line 

A mixture of 7-chloro-8-nitroquinoline (3.00 g, 14.4 mmol), sodium 
(2.65 g) and absolute ethanol (100 ml) was refluxed for 4.5 hr and cooled. 
The tan precipitate was filtered off, slurried with water and dried to 
give title compound as tan solid (2.72 g, 87%); mp .161-164°. Anal . Calcd 
for C n H 1() N 2 0 3 : C, 60.55; H, 4.62; N, 12.84. Found: C, 60.34; H, 4.68; 
N, 12.78. 

B. 8-Amino-7-ethoxyquinoline 

7-Ethoxy-8-nitroquinoline (2.62 g, 12.0 mmole) in absolute ethanol 
(200 ml) was shaken with 10% palladium on carbon (0.10 g) under hydrogen 
(50 psi) for 3 hr. The catalyst was filtered off and the filtrate concen- 
trated to 10 mL. The title compound crystallized as yellow needles (1.86 g, 
82%); mp 94-95°. Anal . Calcd for C n H 12 K 2 0: C, 70.19; H, 6.43; N, 14.88. 
Found: C, 70.16; H, 6.47; N, 14.87. 
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C. 5-(8-Amino-7-ethoxy-5-quinolylmethyl)-2 t 4-(lH, 3H)pyrimidinedione 



Following the procedure of Example 8A with 8-amino-7-ethoxyquinoline 
(1.76 g, 9.35 mmol), the title compound was prepared (1.57 g, 54%); rap >200° 
dec. Anal . Calcd* for c 16 H l6 N 4 C> 3 : C, 61.53; H, 5.16; N, 17.94. Found: 

C, 61.62; H, 5.22; N, 17.85. 

D. 2,4-Diamino-5-(8-amino-7-ethoxy-5-quinolylmethyl)pyrimidine 

The product of Example 22A (1.50 g, 4.80 mmol) was used in the pro* 
cedure of Example 8B to give 5-(8-amino-7-ethoxy-5-quinolylmethyl)-2 ,4- 
dichloropyrimidine as yellow solid (1.51 g, 90%). This solid was used 
without further purification in the procedure of Example 8C to give the 
title compound as yellow solid (1.11 g, 75%), recrystallized from ethanol; 
mp 218-220° dec. Anal . Calcd for C 16 H lg N 6 0: C, 61.92; H, 5.85; N, 27.08. 
• Found: C, 61.68; H, 5.88; N, 26.96. 

Example 23 

A. 7-Methylthio-8-nitroquinoline 

A solution of sodium methylmercaptide was prepared by bubbling methyl 
mercaptan through a cooled (ice bath) solution of sodium (1.1 g, 48 raequiv) 
in methanol (200 ml). 7-Chloro-8-nitroquinoline (5.00 g, 24.0 mmol) was 
added and the resulting mixture stirred at room temperature for 2 days. 



SP32B(pw) 28 



0051879 

-59- 

The precipitate was filtered off, washed with methanol and water to give 
7-methylthio-8-nitroquiooline as pale yellow solid (4.72 g, 89%); mp 
163-164 0 . Anal . Calcd for C^HgN^S: C, 54.33; H, 3.66; N, 12.72; S, 
14.56. Found: C, 54.61; H, 3.68; N, 12.68; S, 14.48. 

B. 5- (8-Amino-7-methylthio-5-quinolylmethyl) -2,4- (1H, 3H)pyrimi dined i one 

A stirred mixture of 7-methylthio-8-nitroquinoline (3.00 g, 13.6 nunol), 
water (15 ml) and glacial acetic acid (15 ml) was maintained at 110°. while 
iron (mesh 40, 2.38 g) was added in portions over 1.25 nr. After an 
additional 0.5 hr, the mixture was evaporated to dryness. The residual 
black glass was extracted with refluxing ethyl acetate (3 x 100 ml). The 
ethyl acetate extracts were washed with 2N NaOH (50 ml), H^O (50 mL), 
saturated NaCl (50 ml) and dried (MgSO^). Evaporation left 8-amino-7- 
methylthioquinoline as a red syrup (2.6 g) of sufficient purity (TIC, 
1 H-NMR) for -use in the procedure of Example 8A to prepare the title compound 
as a tan solid (2.02 g, 47%); mp 308-310° dec; structure confirmed by 
*H-NMR. Anal . Calcd for C 15 H l4 N 4 S0 2 : C,57.31; H, 4.49; N, 17.82; S, 
10.20. Found: C, 57.39; H, 4.50; N, 17.80; S, 10.15. 

C. 2,4-Diamino-5-(8-amino"7-methylthio-5-quinolylmethyl)pyrimidine 
dihydrochloride 

The product of Example 23B (1.84 g, 5.85 mmol) was used in the pro- 
cedure of Example 8B to give 5-(8-amino-7-methylthio-5-quinolylmethyl)-2,4- 
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dichloropyrimidine as tan powder (1.93 g). This solid was used without 
further purification in the procedure of Example 8C to give the free base 
of the title compound as yellow powder (1.54 g) , after purification on a 
silica gel column eluted with methanol-methylene chloride (1:4). Recrys- 
tallization from ethanol-water containing hydrochloric acid gave the title 
compound as red-orange needles (1.26 g, 56% from the product of Example 
23B); mp >300° dec. Anal . Calcd for C^H^NgS^Cl: C, 46.76; H, 4.71; 
N, 21.81; S, 8.32; CI, 18.40. Found: C, 46.75; H, 4.75; N, 21.78; S, 8.29; 
CI, 18.35. 



Example 24 

2,4-Diam ino-5-(8-amino-7-chloro-5-quinolylmethyl)pyrimidine dihydrochloride 

A solution of 7-chloro-8-arainoquinoline (C.C. Price and D.B. Guthrie, 

J. Amer. Chem. Soc. 1946 ,-68, 1592) (3.17 g, 17.7 mmol), 2,4-diamino-5- 

hydroxymethylpyrimidine (2.50 g, 17.7 mmol), and concentrated hydrochloric 

acid (2.50 ml) in glacial acetic acid (32 ml) was refluxed for 5 hr. The 

resulting precipitate was filtered from the cooled reaction mixture and 

washed with cold acetic acid and ether to give the title compound as tan 

solid (5.1? g, 79%); mp >290° dec. Anal. Calcd for C, ,H^C1N, -2HC1: 

14 13 6 

C, 45.00; H, 4.05; N, 22.49; CI, 28.46. Found: C, 44.89; H, 4.08; N, 22.44; 
CI, 28.38. 
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Example 25 

A. 5*(80ia2Q*7-methoxy"5"quinolylmethyl)-2 > 4"(llI > 3H)pyrimidinedione 
tetrafluoroborate 

The product from Example 13C (1.46 g, 4.90 mmol) was suspended in 48% 
fluoboric acid (15 ml) and cooled to 0°. A solution of sodium nitrite 
(0.37 g, 5.2 mmol) in water (0.8 mL) was added, keeping the temperature 
below 5°. A complete solution was obtained, stirred at 0° for 15 rain, 
then poured into ice cold methanol (75 ml) with stirring. The solid, that 
separated was collected, washed with methanol and ether and air dried to 
give 1.93 g (99%) of the diazonium salt. 

B. 5-(7"Methoxy-5-quinolylmethyl)-2,4*(lHt3H)pyrimidinedione 

The product from Example 25A was refluxed in methanol (150 ml) for 
45 min. The deep red solution that formed was cooled, neutralized with 
concentrated ammonium hydroxide, adsorbed onto silica gel and purified by 
column chromatography with elution by methanol -methylene chloride (1:9) to 
give the title compound (0.97 g, 70%); mp 302-304° dec with preliminary 
darkening. Anal . Calcd for C^H^N^^O.S^O: C, 61.64; H, 4.83; N, 14.38. 
Found: C, 61.59; H, 4.59; N, 14.43. 
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C 2 t 4-Dichloro-5*(7"metfaoxy5*quinolylmethvl)pyrimidine 

The product from Example 25B (0.91 g, 3.2 mmol) was converted to the 
title compound (0.62 g, 60%) by the procedure of Example 8B. The product 
was characterized by ^H-NMR and mass spectroscopy and used without further 
purification. 

D- 2 ) 4-Diamino-5-(7-methoxy-5-quinolylmethyl)pyrimidine 

The product from Example 25C (0.60 g, 1.9 mmol) was converted to the 
title compound by the procedure of Example 8C. The crude free base (0.39 g, 
73%) was recrystallized from 95% ethanol to give off-white solid; mp 275° 
dec with preliminary darkening. Anal . Calcd for C^H^NjO -0.6^0; C, 6i.67; 
H, 5.59; N, 23.97. Found: C, 61.70; H, 5.18; N, 23.98. 

Example 26 

A- 5-(7-Methoxy-8-methylmercapto-5-quinolylmethyl)-2 t 4-(lH.3H)pyrimidine " 
dione 

The product from Example 25A (1.89 g, 4.80 mmol) was added portionwise 
to a warm (80°) solution of thiourea (0.50 g, 6.6 mmol) in water (6 mL) . 
After heating for 30 min, the reaction was cooled and the resulting isothio- 
uronium salt was collected and dried (1.53 g, 72%). Without further 
purification, the salt was added to a solution of sodium bicarbonate 
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(0.58 g, 6.9 mmol) in water (15 mL) and refluxed for 30 min. The dark 
purple solid that separated was collected, dried (1.16 g, 100%), character- 
ized as 5-(8-raercapto-7-methoxy-5-quinolylmethyl)uracil contaminated with 
~20% disulfide. A portion of this solid CO. 78 g, 1.97 mmol) was alkylated 
with methyl iodide (0.28 g, 1.97 mmol) in water (7.5 mL) with IN sodium 
hydroxide (2.0 mL, 2.0 mmol). Insolubles were filtered off and the filtrate 
was taken to pH 6 with acetic acid to precipitate the title compound 
(0.40 g, 61%); mp 256-258° dec; structure confirmed by ^H-NMR. 

B. 2 f 4-Dichloro-5-(7-methoxy-8-methylmercaptO"5-quinolylmethyl)pyrimidine 



The product of Example 26A (0.27 g, 0.82 mmol) was used in the pro- 
cedure of Example 8B to give the title compound (0.14 g, 47%). 

C. 2 > 4-Diamino-5-(7-methoxy-8-methylmercapto-5-quinolylmethyl)pyrimidine 

The product of Example 26C (0.14 g, 0.38 mmol) was used in the pro- 
cedure of Example 8C to give the title compound as a light yellow solid 
(0.05 g, 41%), after recrystallization from 95% ethanol; mp 252-253.5° dec. 
Anal. Calcd for C l6 H 17 N 5 SO: C, 58.70; H, 5.23; N, 21.39; S, 9.79. Found: 
C, 58.54; H, 5.28; N, 21.30; S, 9.77. 
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Example 27 

5 - [ 7-Allyl-8- (2-methoxyethoxy ) -5-quinolylmethyl] -2 , 4-diaminopyrimidine 

The product of Example 11A (1.54 g, 5.01 mmol) and 2-methoxyethyl-£- 
toluenesulfouate (1.15 g, 4.99 mmol) were reacted as in the procedure of 
Example 1A to give crude product as tan solid (1.83 g) . Chromatography on * 
a silica gel column eluted with methanol -methylene chloride (1:4), followed 
by crystallization from 95% ethanol, gave title compound as white solid 
(0.77 g, 42%); mp 196-199.5°. Anal . Calcd for C 2 0 H 23 N 5°2 : C ' 65 ' 74 > 
H, 6.34; N, 19.16. Found: C, 65.61; H, 6.42; N, 19.36. 

Example 28 

2 , 4-Diamino-5- (5-amino-6-methyl-8-quinolylmethyl)pyrimidine 
dihydrochloride 

A mixture of 5- amino- 6-me thy lquino line (2.16 g, 13.7 mmol), prepared 
by reduction of 6-methyl-5-nitroquinoline (R. Long and K. Schofield, 
J. Chem. Soc . 1953, 2350), 2,4-diamino-5-hydroxymethylpyrimidine (1.91 g, 
13.6 mmol), concentrated hydrochloric acid (1.9 mL), and glacial acetic 
acid was refluxed for 2 hr. The cooled reaction mixture was filtered and 
the precipitate washed with ether and dried (4.17 g). Kecrystallization 
from aqueous ethanol with hydrochloric acid gave title compound as red- 
orange solid (2.08 g, 40%); mp >290° dec. Anal . Calcd for 

C 15 H 16 N 6' 2HC1#2H 2 0: C> 46 - 28 » H » 5 - 70 ' N > 21 - 59 J cl > 18.21. Found: 
C, 46.13; H, 5.61; N, 21.66; CI, 18.25. 
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Example 29 

2 , 4-Diamino-5- (5-amino-6-methoxy-8-quinolylmethyl)pyrimidine dihydrochloride 

A mixture of 5 -amino -6-methoxyquino line (2,50 g, 14.3 mmol), prepared 
by reduction of 6-methoxy-5-nitroquinoline (H. Decker and H. Engler, Ber . 
1909, 42, 1740; K.N. Campbell, J.F. Kerwin, A.H. Sommers, and B.K. Campbell, 
J. Aroer. Chem. Soc . 1946, 68, 1559; L. Haskelberg, J. Org. -Chem . 1947, 12, 
434) was converted to the title compound by the procedure of Example 28. 
Recrystallization from aqueous ethanol with hydrochloric acid gave dark 
red solid (3.34 g, 56%); mp ca. 235° dec. Anal . Calcd for C 15 H l6 N 6 0*2HCl- 
2.5H 2 0: C, 43.49; H, 5.60; N, 20.29; CI, 17.12. Found: C, 43.55; H, 5.60; 
N, 20.26; CI, 17.08. 

Example 30 

2 , 4-Diamino-5- (8-amino-7-methoxy>5-isoquinolylmethyl)pyrimidine 
dihydrochloride 

8-Amino-7-methoxyisoquinoline (M. Kulka, J. Amer. Chem. Soc . 1953, 
75, 3597) (1.53 g, 8.80 mmol) was converted to the title compound by the 
procedure of Example 28. Recrystallization from aqueous ethanol with 
hydrochloric acid gave dark red solid (0.71 g, 21%); mp >300° dec. Anal . 
Calcd for C 15 H 16 N 6 0-2HC1-0.5H 2 0: C, 47.63; H, 5.06; N, 22.22; CI, 18.75. 
Found: C, 47.68; H, 5.06; N, 22.18; CI, 18.74. 
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Example 31 

A. 2 > 4-Diamino"5-(7 > 8-Dimethoxy«5"quiaolylmethyl)"6-methylthiopyriroidine 

To a cold (0°) solution of 8-hydroxy-7-methoxyquinoline (0.92 g, 
5.25 mmol) and 26% aqueous dimethylamine (3.0 g, 17 nunol) in 10 ml of 
ethanol was added dropwise 37% aqueous formaldehyde (0.77 g, 9.5 mmol). 
After stirring at room temperature for 1 hr, the mixture was refluxed for 
30 min, cooled and evaporated to dryness. The residue was diluted with 
water, extracted with ether and dried (MgSO^) . Evaporation gave 5-dimethyl- 
aminomethyl-8-hydroxy-7-methoxyquinoline as an oil (0.85 g, 69%); structure 
confirmed by NMR. This oil (0.85 g, 3.6 mmol) was heated under nitrogen 
with 2,4-diamino-6-methylthiopyrimidine (0.57. g, 3.6 mmol) in ethylene 
glycol (5 ml) at 140-165° for 45 min, then cooled. The solid that separated 
was collected, and washed with ethanol and ether to give 2,4-diamino-5-(8- 
hydroxy-7-methoxy-5-quinolylmethyl)-6-methylthiopyrimidine as a tan solid 
(0.47 g, 37%), structure confirmed by NMR and mass spectroscopy. A portion 
of this solid (0.38 g, 1.1 mmol) was used in the procedure of Example 11B 
to give the title compound (mp 245-250° dec). Anal . Calcd for 

C 17 H 19 N 5 S V 0,5H 2 0: C ' 55 - 72 5 H > 5 - 50 ; N » 19.11; S, 8.75. Found: 
C, 55.71; H, 5.51;. N, 19.11; S, 8.74. 
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B. 2 , 4-Diamino-5- (7 , 8-dimethoxy-5-quinolylmethyl)pyrimidine 
dihydrochloride 

The product from Example 31A was used in the procedure of Example 17C 
to give the title compound after recrystallization from ethanol and concen- 
trated hydrochloric acid as a yellow solid; mp 201-206° with foaming. 
Anal. Calcd for C l6 H 17 N 5 0 2 *2HCl-2H 2 0: C, 45.72; H, 5.52; N, 16.66; 
CI, 16.87. . Found: C, 45.64; H, 5.54; N, 16.59; CI, 16.76. 

Example 32 

A. Methyl 3 t 4-dimethoxy-5-(2-propynyloxy)ben2oate 

Methyl 3,4-dimethoxy-5-hydrbxybenzoate (E. Spath and H. Roder, Mon. f . 
Chem . 1922, 43, 93; G.J. Kapadia, Y.N. Vaishnav, M.B.E. Fayez, J. Pharm . 
Sci . 1969, 9, 1157) (0.54 g, 2.54 mmol), propargyl chloride (0.23 g, 
3.04 mmol), sodium iodide (3 mg, .02 mmol) and potassium carbonate (.53 g, 
3.81 mmol) were refluxed in acetone (10 ml) for 18 hr, cooled, filtered 
and concentrated. The resulting oil was dissolved in ethyl acetate (20 ml) 
and washed with water (3 x 10 ml). The organic layer was dried (Na^SO^) , 
concentrated and recrystallized from alcohol (2.5 mL)/hexane (20 ml) to 
give methyl 3,4-dimethoxy-5-(2-propynyloxy)benzoate (0.29 g, 49%); mp 72- 
73.5°. Anal . Calcd for C^H^O^ C, 62.39; H, 5.64, Found: C, 62.28; 
H, 5.68. 
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B ' Methyl 7 .8-dimethoxv-2H -l-benzoDyran-5-carboxyl a tg 

Methyl 3,4-dimethoxy-5-(2-propynyloxy) benzoate (390 g, 1.56 mol) in 
N,N-diethylaniline (0.4 L) was refluxed for 40 min. The solution was 
cooled and diluted with methylene chloride (2.L). The organic solution 
was extracted with IN hydrochloric acid (5x11), dried (MgS0 4 ) and 
concentrated to give title compound (390 g, 100%). 

A sample recrystallized from ether/hexane gave mp 88.5-90'; Anal . 
Calcd for C 13 H A 0 5 : C, 62.39; H, 5.64. Found: C, 62.35; H, 5.68. ' 

C - 7 , 8-Dimethoxv-5-formyl-2H-l-ben2opyran 

Methyl 7,8-dimethoxy-2H-l-benzopyran-5-carboxylate (390 g, 1.56 mol) 
in toluene (1.6 L) was cooled to -15° and a solution of sodium bis (2- - 
methoxyethoxy) aluminum hydride (908 mL, 3.5M in toluene, 3.18 mol) and 
morpholine (277 g, 3.18 mol) in toluene (900 mL) was added over a 45 min 
period. After stirring for an additional 30 min, 2N sodium hydroxide 
solution (2.85 L) was added. The organic layer was separated, washed with 
0.8N hydrochloric acid (3 x 1 L), 5% sodium bicarbonate (500 mL) and water 
(1 L), dried (MgS0 4 ) and concentrated to give 7,8-Dimethoxy-5-formyl-2H-l- 
benzopyran (344 g, 86%). 

A sample recrystallized from ether/hexane gave mp 82-82.5°; Anal. ' 
Calcd for C 12 H 12 0 4 : C, 65.44; H, 5.49. Found: C, 65.42; H, 5.51. 
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D. 2-(7,8"Dimethoxy*2H*l-benzopyran"5"ylmethyl)-3-morpholino-acryloaitrile 

7,8-Dimethoxy-5-formyl-2H-l-benzopyran (362 g, 1.64 mol) in an alcohol/ 
dimethylsulf oxide solution (1.5 I) was added to a refluxing solution of 
morpholinopropionitrile (299 g, 2.13 mol) and sodium methoxide (115 g, 
2.13 mol) in alcohol/dimethylsulf oxide (800 ml) over a 45 min period. The 
completed reaction mixture was diluted with water (100 ml), concentrated 
in vacuo to one fourth the original volume and diluted again with water. 
The resulting solution was extracted with dichlorome thane (2 x 2 L) ?nd 
the organic phase washed with water (2 L). The organic layer was concen- 
trated and dried by SD3A azeotrope. The resulting oil was used directly 
in the next step. The NMR is consistent with the assigned structure. TLC 
shows mixture of £ and Z isomers. 

E. 2,4-Diamino"5-(7 > 8->dimethoxy«2H" , l* > benzopyran-5-ylmethyl)pyrimidine 

2-(7,8-Dimethoxy-2H-l-ben20pyran-5-ylmethyl)-3-morpholino acrylonitrile 
(562 g, 1.64 mol) and aniline hydrochloride (234 g, 1.80 mol) were refluxed 
in SD3A (2.4 L) for one hour. The reaction was cooled, and guanidine 
hydrochloride (313 g, 3.28 mol) and sodium methoxide (275 g, 5.08 mol) 
were added. After continued reflux, the product crystallized from the 
cooled reaction mixture. Filtration followed by water wash (2 L) gave 
2,4-dianiino-5-(7 l 8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine (220 g, 
42.7%). Crystallization from ethanol-water gave title compound, mp 235- 
238°, identical to the product of Example 1C. 



SP32B(pw) 39 



-70- 



0051879 



Example 33 

a^A-Diamino-S-CT^S-diraethoxy-AH-l-benzopyrM-Wlmethyljpyrimidine 

2,4-Diaraino-5-(7,8-dimethoxy-2H^ 
(3.35 g, 10,6 mmol) and potassium t-butoxide (2.5 g) were warmed in dimethyl 
sulfoxide (25 ml) at 80° for 1.5 hr. The mixture was diluted with water 
and filtered. Two fractional crystallizations from 10% acetic acid gave 
92% pure 2,4-diamino-5-(7,8-dimethoxy4H-l-ben2opyran-5-ylraethyl)pyrimidine 
acetate (0.62 g, 18%). The NMR was consistent with the structure wiph an 
8% impurity of 2,4-diamiao-5-(7 f 8-dimethoxy-2H-l-benzopyraa-5-ylmethyl)- 
pyrimdine acetate. Anal, calcd for C^g^-C^O,,: C, 57.75; H, 5.92; 
N, 14.96. Found: C, 57.68; H, 5.93; N, 14.96. 

Example 34 

5-(7-Allyl-8-methoxy-5- [1,2,3, 4- tetrahydroquinolyl ] methyl )-2, 4-diamino 
pyrimidine 

To a solution under nitrogen of the product from Example 11B (1.00 g, 
3.11 mmol) in glacial acetic acid (20 mL) was added sodium cyanoborohydride 
(0.79 g, 12.6 mmol). After stirring at room temperature for 18 hr, the 
reaction was diluted with water (50 ml) and taken to pH 13 with 5N sodium 
hydroxide. This was extracted with dichloromethane (2 x 100 ml), washed 
with water, dried with magnesium sulfate and concentrated to give the 
title compound as a white solid (0.80 g, 79%); mp 163-167° after recrystal- 
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ligation from 95% ethanol. Anal . Calcd for C 18 H 23 N 5 0: C, 66.44; H, 
7.12; N, 21.52. Found: C, 66.23; H, 7.20; N, 21.47. 

Example 35 

2 , 4-Diamino-5- (7-methoxy-8-nitro-5"Quinolylmethyl)pyrimidine 

To a cold (5°) solution of 2,4-diamino-5-(7-methoxy-5-quinolylmethyl)- 
pyrimidine (0.28 g, 1.0 mmol) in concentrated sulfuric acid (2 ml) w*s 
added dropwise 90% nitric acid (0.10 g, 1.4 mmol). After stirring at 5° 
for 30 min, the reaction was poured onto ice and the resulting solution 
taken to pH 3 with 5N sodium hydroxide. The tan solid that separated was 
collected then boiled in water and filtered to remove insolubles. The 
filtrate was taken to pH 8 with 1M sodium carbonate to precipitate the 
title compound (0.14 g, 42%); mp >270° dec. Anal . Calcd for C^H^N^: 
C, 55.21; H, 4.32; N, 25.75. Pound: C, 55.02; H, 4.10; N, 25.41. 

Example 36 

2 > 4-Diami no>5-(7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine-l-oxide 

. To a solution of 2 , 4-diamino-5- (7 , 8-dimethoxy-2H-l-benzopyran-5-yl- 
methyDpyrimidine (0.993 g, 3.16 mmol) in DMF (80 mL) was added a solution 
of m-chloroperbenzoic acid (0.641 g, 3.16 mmol as 85%) in DMF (10 mL) 
dropwise over 30 min. After 18 hr, the solvent was evaporated and the 



SP32B(pw) 41 



-72- 



005187.9 



residue chroma tographed on silica gel eluted with 10-15% methanol-methylene 
chloride. Recovered starting material eluted-.firs* (0.40 g) followed by 
title compound as a white powder (0.47 g). Recrystallization from absolute 
ethanol gave white crystals, mp 233-234° dec; assignment of 1T-1 oxide 
based on 13 C-NMR: C-4 shifts from 154.40 to 161.28 ppm on acidification. 
Anal. Calcd for C^H^N^: C, 58.17; H, 5.49; N, 16.96. Found: C, 57.81; 
H, 6.11; N, 16.84. 



Example 37 

A - 3-(7,8-Dimethoxv-2H-l- ben2opyran-5-yl)-2-niethoxymethvlpropenenitrile 

A mixture of sodium methoxide (7.02 g, 0.13 mole), 7,8-dimethoxy^5- 
formyl-2H-l-benzopyran (57 g, 0.26 mole) and 3-ethoxypropanenitrile (28.35 g, 
0.286 mole) in methanol (150 mL) was heated at reflux for 4 hr, allowed to 
cool and diluted with water (150 mL) and ethylether (500 ml)-. The layers 
were separated and the ether portion was washed with water (3 x 250 ml and 
1 x 100 mL) and dried over magnesium sulfate. The ether solution was 
concentrated to give 55 g (73%) of an amber oil which was used without 
further purification. 



B * 2,4-Diamino-5-(7.8-d imethoxv-2H-l-benzoPYran-5-vlmethvl)pyrimid 



me 



Guanidine hydrochloride (11.46 g, 0.12 mole) in methanol (25 mL) was 
added to sodium methoxide (6.55 g, 0.12 mole) in methanol (40 mL) and the 
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resultant soidura chloride was filtered and washed with methanol (10 mL). 
The guanidine solution was added to 3-(7,8-dimethoxy-2H-l-benzopyran-5- 
yl)-2-methoxymethylpropenenitrile (11.5 g, 0-04 mole) and the mixture 
heated at reflux for 2 hr. Cooling the mixture at 3°C provided 5.38 g of 
yellow solid in two crops. HPLC assayed yield of 28.6%. A sample recrys- 
tallized from alcohol/water gave mp 232-4°C. 

Example 38 

A. 3-(7 f 8-Dimethoxy-2H^l"benzopyran-5*yl)->2-dimethoxymethylpropanenitrile 

A mixture of sodium methoxide (8.86 g, 0.164 mole), and 3-(7,8- 
dimethoxy-2H-l-benzopyran-5-yl)-2-methoxymethylpropenenitrile (Example 
37A, 23.1 g, 0.080 mole) in methanol (60 ml) was heated at reflux for 
24 hr, allowed to cool and diluted with water (200 mL). The resultant 
mixture was extracted with toluene (1 x 200 mL and 2 x 100 mL). The 
combined toluene portions were extracted with water (3 x 100 mL) and dried 
over magnesium sulfate. The toluene solution was concentrated leaving a 
brown oil which was distilled under reduced pressure to give 15.9 g (62%) 
of a yellow oil which was used without further purification. 

B. 2,4-Diamino-5*(7 > 8-dimethoxy2H-l"ben2opyran"5-ylmethyl)pyrimidine 

Guanidine hydrochloride (11.94 g, 0.125 mole) and sodium methoxide 
(6.81 g, 0.126 mole) were combined in methanol (100 mL) and the resulting 
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sodium chloride removed by filtration. The methanolic guanidine solution 
was added to 3- (7 ,S-dimethoxy-2H-l-benzopyran^ 

nitrile (15.9 g, 0,05 mole) and the mixture was heated at reflux for 
24 hr. A solution of guanidine, which was prepared from guanidine hydro- 
chloride (A. 78 g, 0.05 mole) and sodium methoxide (2.72 g, 0.05 mole), in 
methanol (25 ml) was added and the mixture heated at reflux for 2 hr 
additional. On cooling 2.85 g (18%) of 2 ,4-diamino-5-(7 ,8-dimethoxy-2H-l- 
benzopyran-5-ylmethyl)pyrimidine separated, was filtered and dried, 
mp 233-4°C. The filtrate was concentrated until a pot temperature of 70°C 
was obtained. Heating was continued an additional 2.5 hr, methanol (75 ml) 
was added and the resultant solid collected by filtration to give 10.4 g 
of light colored solid. Total HPLC assayed yield of 60.3% was obtained. 
A sample recrystallized from alcohol/water gave mp 236°C. 

Example 39 

A. Ethyl 2-cyano-3-(7 ,8-dimethoxy-2H-l-benzopyran-5-yl)propenoate 

A mixture of ethylcyanoacetate (11.3 g, 0.1 mole), 7 ,8-dimethoxy-5- 
formyl-2H-l-benzopyran (22.0 g, 0.1 mole), piperidine (1.02 g, 0.01 mole) 
and acetic acid (0.36 g, 0.006 mole) in benzene (100 ml) was heated at 
reflux for 5 hr with azeotropic removal of yater and allowed to cool. The 
solution was extracted successively with water (200 ml), 0.5N hydrochloric 
acid (200 ml), saturated sodium bicarbonate solution (200 ml), H 2 0 (200 mL) 
and dried over magnesium sulfate. The volatiles were removed under reduced 
pressure to give 21.1 g (66.9%) of an orange solid, mp 104.5-107 .5°C. 
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B. Ethyl 2-cyano-3-(7 ,8-dimethoxy-2H-l-benzopyran-5-yl)propanoate 

A mixture of ethyl 2-cyano-3-(7 ,8-dimethoxy-2H-l-benzopyran-5-yl)- 
propenoate (19.8 g, 0.63 mole) in ethanol (500 mL) under nitrogen was 
treated with acetic acid (4 ml) and a trace of bromocresol green and 
heated to reflux. Heating was discontinued and sodium cyanoborohydride 
(4.4 g, 0.07 mole) in ethanol (100 mL) was co-added with additional acetic 
acid (11 ml). The mixture was stirred under nitrogen for 2 hr, acetic 
acid (10 ml) added and the ethanol removed under reduced pressure. The 
resultant yellow solid was taken up in ethyl acetate (250 mL) and succes- 
sively extracted with water (125 mL) , saturated sodium bicarbonate (3 x 
100 mL) and water (100 mL) , then dried over magnesium sulfate. The vola- 
tiles were removed under reduced pressure to leave an amber oil, 18.22 g 
(91.4%) which was used without further purification. 

C. 2 , 4-Diamino-5- (7 , 8-dimethoxy-2H-l -benzopyran-5-ylmethyl)pyrimidine 

A mixture of ethyl 2-cyano-3-(7 ,8-dimethoxy-2H-l-benzopyran-5-yl)- 
propanoate (3 g, 0.0095 mole) and diethoxymethylacetate (4.86 g, 0.03 mole) 
was heated at 130-140°C for 20 hr under a steam jacketed condenser, stripped 
under high vacuum, 0.1 mm Hg, to a viscous oil and recharged with diethoxy- 
methyl acetate (4.86 g, 0.03 mole). The mixture was heated as before for 

24 hr and concentrated to a gum under high vacuum (0.1 mm). The gum was 
dissolved in ethanolic potassium hydroxide (0.66 g [85%], 0.01 mole in 

25 mL) and the resultant solution heated at reflux for 2 hr. Guanidine, 
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which was prepared by combining guanidine hydrochloride (3.34 g, 0.035 mole) 
in absolute ethanol (20 ml) with sodium methoxide. (1,9 g, 0.0S5 mole) in 
absolute ethanol (30 ml) and filtering the resultant sodium chloride, was 
then added to the hot ethanolic potassium hydroxide solution. Ethanol was 
boiled out of the mixture until a pot temperature of 85°C was achieved. 
Reflux was then maintained for 18 hr and the mixture allowed to cool. The 
resultant precipitate was filtered, washed with cold ethanol (20 ml) and 
dried under reduced pressure to yield 2.42 g of light brown solid. HPLC 
assayed yield was 27%. A sample recrytstallized from alcohol/water gave 
mp 235°C. 

Example 40 

A. 3-Anilino-2-(4-methoxy-l-naphthvlmethyl)acrvlonitrile 

To a solution of 4 -me thoxy-1 -naphtha ldehyde (10.0 g, 53.7 mraol) and 
3-anilinopropionitrile (9.0 g, 61.6 mraol) in dimethylsulfoxide (25 ml) was 
added a solution of sodium methoxide (2.9 g, 53.6 mmol) in methanol (25 ml). 
The resulting mixture was heated to 133° with distillation of the methanol 
over 45 min. The reaction was then cooled, diluted with ethanol: water and 
the precipitate that formed was collected, washed with water, ethanol and 
hexane to give the title compound (10.28 g, 61%); rap 188-189° after recrys- 
tallization from 2-methoxyethanol . Anal . Calcd for c 2 i H ig N 2° : C » 80 - 2 3'> 
H, 5.77; N, 8.91. Found: C, 79.80; H, 5.74; N, 8.87. 
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B- 2 , 4-Diamino-5- (4-methoxy-l-naphthylmethyl)pyrimidine hydrochloride 

To 65 mL of ethanolic guanidine solution prepared from 3.42 g 
(35.8 mmol) of .guanidine hydrochloride and 2.00 g (37.0 mmol) of sodium 
methoxide was added 9.00 g (28.6 mmol) of 3-anilino-2-(4-methoxy-l-naphthyl- 
methyl) acrylonitrile. The solution was heated under reflux for 1.5 hr, 
and then 60 mL of 2-methoxyethanol was added. The internal temperature 
was allowed to gradually increase to 108° by distillation of the ethanol, 
after which it was heated at this temperature for 2.5 hr. The hot mixture 
was filtered, and the precipitate (7.04 g, 87% of crude product) recrystal- 
lized from 30% ethanol in the presence of hydrochloric acid, to give the 
title compound; mp 312-314° dec. Anal . Calcd for C^H^N^HCl: C, 60.66; 
H, 5.41; N, 17.69; CI, 11.19. Found: C, 60.67; H, 5.45; N, 17.70; 
CI, 11.19. 

Example 41 

A - 2 > 4-Diamino"5-(4-hv droxy-3-methoxy-l-naphthylmethyl)pyrimidine 

The formate of 2-methoxy-l-naphthol (J.E. Oatis, Jr., M.P. Russell, 
D.R. Knapp and T. Walle, J. Med. Chem . 1981, 24, 309) (7.23 g, 30.3 mmol), 
2,4-diamino-5-hydroxyraethylpyrimidine (4.35 g, 30.3 mmol), concentrated 
hydrochloric acid (4.2 ml) and glacial acetic acid (60 mL) were refluxed 
2 hr. The resulting dark solution was evaporated to dryness and the 
residue dissolved in water and neutralized with ammonia. The resulting 
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tan precipitate (5.2 g) was recrystallized from aqueous ethanol containing 
a slight excess of hydrochloric acid to give title compound as tan powder 
(2.83 g t 28%); mp ca. 290-300° dec. Anal. Calcd for c l6 H l6 N 4° 2 * Hcl: c > 
57.75; H, 5.15; N, 16. 84; Cl f 10.65. Found: C, 57.62; H, 5.21; N, 16.79; 
CI, 10.61. 

B. 2 > 4>Diamino-5-(3,4-dimethoxy-l-naphthylniethyl)pyrimidine 

To a solution of the product of Example 41A (1.37 g, 4.12 mmol). in 
dimethyl sulfoxide (15 ml) was added potass iura-t-butoxide (0.973 g, 
8.24 mraol) followed by methyl iodide (620 mg, 4.12 mmol). After 30 min, 
water (25 mL) was added and the resulting precipitate chromatographed on 
silica gel eluted with methanolmethylene chloride (1:20). The title 
compound crystallized from ethanol as white granules (0.60 g f 47%); mp 228- 
230°. Anal . Calcd for C^gN^: C, 65.79; H f 5.85; N, 18.05. Found: 

C, 65.70; H, 5.90; N, 18.04. 



Example 42 

2 , 4-Diamino-5- (4-amino-3 , 6-dime thoxy-l-naphthylmethyl )pyrimidine 
dihydrochloride 

A mixture of l-amino-2,7-dimethoxynaphthalene (2.03 g, 10.00 mmol) 
[0. Fischer and W. Kern, J. Prakt. Chem . . 94, 34(1916)], 2,4-diamino-5- 
hydroxymethylpyrimidine (1.40 g, 10.0 mmol) , glacial acetic acid (20 mL) 
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and concentrated hydrochloric acid (1.4 mL) was refluxed for 2 hr. The 
cooled reaction mixture was diluted with acetone and the resulting precip- 
itate was collected and dried giving the title compound as a grey solid 
(3.40 g, 78%). Recrystallization from aqueous ethanol with concentrated 
HC1 gave an analytical sample, mp >210° dec. Anal . Calcd for 
C 17 H ig N 5 0 2 -2HCl-2H 2 0: C, 47.01; H, 5.80; N, 16.12; CI, 16.32. Found: 
C, 47.19; H, 5.90; N, 16.05; CI, 16.37. 

Example 43 

2 1 4-Diamiho-5- (4-amino-3-methoxy-l-iiaphthylmethyl)pyrimidine dihydro 
chloride 

2-Methoxy-l-nitronaphthalene (E. Baltazzi, Compt . rend . 1950 , 230 , 
2207) (7.00 g, 34.4 mmol) was reduced to l-amino-2-methoxynaphthalene [10% 
Pd-C (0.7 g), ethanol (200 mL) , H 2 (50 psi)J and immediately refluxed with 
2,4-diamino-5-hydroxymethylpyrimidine (4.82 g, 34.4 mmol) in glacial 
acetic acid (60 ml) -concentrated hydrochloric acid (5.7 mL). After 2 hr, 
the mixture was cooled and white solid (10.2 g) filtered off. Recrystal- 
lization from 95% ethanol gave title compound as white solid (8.06 g, 62% 
from 2-methoxy-l-nitronaphthalene) ; mp 232-234° dec. Anal. Calcd for 
C 16 H 17 N 5 0-2HCl-0.6 H 2 0: C, 50.70; H, 5.37; N, 18.47; CI, 18.71. Found: 
C, 50.78; H, 5.37; N, 18.48; CI, 18.73. 
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B) MIC Table 2 



Compound 


vs Staph, aureus 


Compound 


MTP (ilo/m'M 

***t ****** All A 

vs ocapn. aureus 


TMP 


0.5 






2 


A c 

0.5 




A AC 


3 


1.0 


OA 

30 


A "1 
U.I 




* A C 

0.5 


31 


A 1 

U.J. 


0 


0.5 


3Z 


A C 

U .3 


7 


'A AC 

0. 05 


•aA 
3h 


U • 1 


8 


AC 

0.5 


3t> 




11 


A AC 

0.05 


o? 

37 




12 


1 A 

1.0 


Jo 




13 


A AC 

0.05 






14 


A 1 

0 • 1 


Oft 

39 


C A 


15 


A AC 


An 


ft c 

u .o 


16 


0.5 






17 


0.05 






18 


0.5 






19 


0.5 






20 


0.05 






21 


0.05 






22 


0.05 






23 


0.1 






24 


5.0 






•- 25 - 


- - • o.i — — 






27 


0.05 






28 


0.05 







C) Toxicity 



Compound 1: Acute LD 50 i.p. mouse = 610 mg/Kg 

p.o. rat = >1000 mg/Kg 
9: Acute LD 50 i.p. mouse = 500 mg/Kg 
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Ingredient Amount per tablet (mg) 
Single Active Ingredient Combination 

2 , 4-Diamino-5 - (7 , 8-diraethoxy- 
2H-l-benzopyran-5-ylmethyl)- 

pyrimidine 100,0 80.0 

Sulfamethoxazole — 400 . 0 

lactose 84.0 100.0 

Potato starch, dried 14.3 18.0 

Magnesium stearate 0.7 1.0 

Polyvinylpyrrolidone 1.0 1.0 

The 2,4-diamino-5-(7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine, 
lactose and potato starch (and sulfamethoxazole in the combination formula- 
tion) are mixed together and then granulated with aqueous polyvinylpyrroli- 
done. The granules are dried, mixed with the magnesium stearate and then 
compressed to produce tablets weighing 200 mg each (single active ingredient) 
or 600 mg each (combination). 



Example 46 Capsules 



Ingredient Amount per capsule (mg) 
4 Single Active Ingredient Combination 

2,4-Diamino-5-(7-methoxy-8- 
methyl thio - 5 - quino ly lme thy 1 ) t 

pyrimidine 100.0 80.0 

Sulfisoxazole — 160.0 

Lactose 149,0 79.0 

Corn starch 149.0 79.0 

Stearic acid 2.0 2.0 

The ingredients are thoroughly mixed and then loaded into hard gelatin 
capsules containing 400 mg each. 
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Example 47 Capsules 

Ingredient Amount per ampoule 

2 , 4-Diamino-5- (8-dimethylamino-7-methoxy-5- 

quinolylmethyl)pyrimidine dihydrochloride 5.0 mg 

Water for injection, q.s. to 1,0 ml 

The 2 t 4-diamino-5-(8-dimethylamino-7-methoxy-5-quinolylmethyl)pyrimidine 
dihydrochloride is dissolved in the water and the solution sterilized by 
ultrafiltration. The sterile solution is delivered into sterile capsules 
and the ampoules sealed, the entire operation being carried out under 
sterile conditions. 



Example 48 Tablets 

Ingredient Amount per tablet (rag) 

Single Active Ingredient Combination 



2 ,4-Diamino-5- (3 , 4-dimethoxy-l- 

naphthylmethyl)pyrimidine 100.0 80,0 

Sulfamethoxazole — 400.0 

Lactose 84.0 100.0 

Potato starch, dried 14.3 18.0 

Magnesium stearate 0.7 1.0 

Polyvinylpyrrolidone 1.0 1.0 



The 2,4-diamino-5-(3 > 4-dimethoxy-l-naphthylmethyl)pyrimidine, lactose 
and potato starch (and sulfamethoxazole in the combination formulation) 
are mixed together and then granulated with aqueous polyvinylpyrolidone. 
The granules are dried, mixed with the magnesium stearate and then compressed 
to produce tablets weighing 200 mg each (single active ingredient) or 
600 mg each (combination). 
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Example 49 Suspension 



Ingredient 



Amount per 5 ml 



2,4-Diamino-5-(8-amino-7-methoxy-5-quinolylmethyl)- 



pyrimidine dihydrochloride 
Sulfamethizole 
Microcrystalline cellulose 
Sodium ca rboxyme thy 1 cellulose 
Methyl paraben 
Propyl paraben 
Polysorbate 80 
Sucrose 
Flavor 
Color 
Alcohol 

Purified water, q.s. to 



40.0 mg 
200.0 mg 
110.0 mg 



10.0 mg 
3.0 mg 
2.0 mg 
5.0 mg 
3.5 g 



5.0 ml 



q.s. 
q.s. 
q.s. 



The microcrystalline cellulose and sodium carboxymethylcellulose are 
added to a portion of the water. The sucrose is then added and dissolved 
therein. The Polysorbate 80 (a polyethylene oxide sorbitan mono-oleate) 
is then mixed into the suspension. - A solution of the methyl paraben, 
propyl paraben, flavor and color in a minimal amount of alcohol is then 
added. The finely ground active ingredients (2,4-diamino-5-(8-amino-7- 
methyl-5-quinolylmethyl)pyrimidine dihydrochloride and sulfamethizole) are 
then added. Sufficient water is then added to bring the volume to 5.0 ml 
and the suspension is thoroughly mixed. 

Example 50 Veterinary Formulation 

Syringes for intra-mammary injection into cows are prepared from the 
following ingredients: 
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2,4-Diamino-5-(3 f 4-dimethoxy-l-aaphthylmethyl)pyrimidine 

Sulfadiazine 

Glycerol monostearate 

Tween 65 

Arachis oil 



3.75% w/w 
7.50% w/w 
9.50% w/w 
0.50% w/w 
78.75% w/w 



The glycerol monostearate, Tween 65 (a polyethylene oxide sorbitan 
tristearate) and arachis oil are mixed together and melted at 65°C. The 
active ingredients (2 , 4-diamino-5- (3 , 4-dimethoxy- l-naphthylmethyl)pyrimidine 
and sulfadiazine) are mixed in and the mixture homogenized using a high 
speed stirrer. The resulting mixture is cooled to 50°C and is filled into 
intra-mammary syringes using a fill weight of 4.0 g ± 5%. The manufacture 
and. filling operations are carried out under sterile conditions . 
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Potentiation study: 2,*-diamino-5-(7,8-dimethoxy-2H-l -benzopyran-5-ylmethyl)- 
pyrimidine (compound 1) and sulphamethoxazole (SMX) 



A. Materials and methods 

1. Bacterial strains. The bacteria employed in this study are listed in 
Table 1. 

2 * Compound Preparation. Compound 1, trimethoprim (TMP) and SMX 
were each treated with N,N-dimethylformamide for 30 minutes. Dilutions 
were prepared using sterile distUled water. 

3. Testing procedure. Two checkerboard patterns were set-up, namely: 
1. SMX and TMP-lactate and 2. SMX and compound 1 -lactate. Thirteen, 
two-fold dilutions of compound 1 -lactate were prepared with final concen- 
trations ranging from 6.2 ug/ml to 0.0016 ug/ml. Twenty two, two-fold 
dilutions of SMX were prepared with final plate concentrations ranging 
from 31 ug/ml to 0.000016 ug/ml. An analogous checkerboard scheme 
was set-up for the combination TMP and SMX. Microorganisms were 
grown on Wellcotest Sensitivity Test Agar containing various concentrations 
and permutations of compounds. 

From the MICs, a fractional inhibitory concentration (FIC) 
was calculated. This involves determining a fraction by dividing the 
MIC of an agent in combination over the MIC of the agent alone (1). 
If it is less than one, the interaction is synergistic, and if the sum is greater 
than one, the combination is antagonistic. 
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B. Results and Discussion: 

Table 1 summarizes the results derived from the two checker- 
board experiments indicating the lowest FIC index for each organism 
tested and the MIC ratio of the drug combinations corresponding to the 
FIC index. On the basis of these data, particulary the FIC indices, SMX 
appears to potentiate compound 1 as well as it does TMP in an in vitro 
situation. It should be noted that Norden et aL (2) have demonstrated 
a lack of correlation between the Berenbaum criteria (1) and other methods 
of assaying synergy. This £er se, does not invalidate this analytic approach, 
however, since there is no absolute standard for establishing synergistic 
interations (3). Under the experimental conditions and definitions outlined 
above, in vitro potentation can be demonstrated between SMX and compound 
1 in the case of four individual gram negative microorganisms and one 
isolate of S aureus. 



C. References: 

1. Berenbaum, M.C. 1978. A method for testing for synergy with 
any number of agents. J. Inf. Pis. 137:122-130. 

2. Norden, C.W. et ah 1979. Comparison of techniques for measurment 
of in vitro antibiotic synergism. J. Inf. Dis. 140:629-633. 

3. Young, L.S. 1980. Antimicrobial synergy testing. Clin.Micro. 
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Table 1. Summary of the compound 1/SMX and TMP/SMX checkerboard experi- 
ments. 



ORGANISM FIC INDEX MIC RATIO FIC INDEX MIC RATIO 

COMPOUND 1/SMX COMPOUND 1/SMX TMP/SMX TMP/SMX 



E.cloiCN31<f 0.12 
S. aureus CW91 0.12 
P. vulgaris CN329 0.12 
P. vulgaris P69 0.18 
•P. vulgaris P70 0.09 



0.0125/2.0 
0.0031/1.0 
0.05/1.0 ' 

0.&/0.25 

0.1/1.0 



0.18 
0.12 
0.12 

0.16 

0.08 



0.0125/2.0 
0.025/1.0 
0.1/0.5 

0.1/1.0 

0,2/0.25 
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Comparison between trimethoprim (TMP) and 2,fr-diamino-5-(7,8-dimethoxy-2H-l- 
benzopyran-5-ylmethyl)pyrimidine compound 1 in experimental salmonellosis 
in calves* 

Twenty-six calves, 3 weeks old, were orally dosed with a culture of Salmon- * 
ella dublin by a method which had previously been shown to induce symptoms 
closely resembling naturally occuring acute salmonellosis in calves, with a 
mortality rate of about 90%, white et al 1981(a) Rs Vet sci 31 19-26. The 
calves were divided into four groups , each of 6 or 7 calves, and, begining two 
days after infection, and continuing for a total of 5 conservative days, the 
calves in groups 1 to 3 were given daily injections of sulphadiozine (SDZ) plus 
either trimethoprim (TMP) or compound 1 at the dose takes shown in the table, 
which also shows that the final mortality results. 

It has previously been demonstrated that SDZ alone, even at 40 mg/kg/day, 
has no effect on mortality in this disease model white et al 1981(b) Rs Vet 
sci 31,19-26, and therefore the low mortality results in groups 1 to 3 are a 
to the simultaneous administration of the benzyipyrimidine. In this respect, 
compound 1 at 1 mg/kg (group2) was clearly superior to TMP at 1 mg/kg (group 
1), further evidence being provided by the much more rapid recovery of the 
survivors in group 2 in comparison with those in group 1. Even 0.5mg/kg of 
compound 1 (group 3) produced a reduction of mortality comparable with that 
in group 1 (TMP, 1 mg/kg), and it was therefore concluded that compound 1 
was approximately twice as effective as TMP in this disease syndrome in claves. 

f 

it 
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Group No. of calves Daily dosage(mg/kg) of Mortality 

TMP Compound 1 SDZ 

1 7 1 - 20 2/7 

2 6 1 20 °/ 6 

3 7 0.5 20 3/7 

4 6 ... 6/6 
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Example of veterinary formulation of 2,»Oiamino-5-(7,8-dimethoxy-2H-l-benz- 
opvran-S-ylmethyl) pyrimidine 



Syringes for irvtra-mammary injection into cows were prepared from the following 



ingredients:- ? 



2,*-diamino-5-(7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine 3.75%w/w 
sulphadiazine 7.50%w/w 
glyceryl monostearate 9.5%w/w 
Tween 65 0.5%w/w 
arachis oil 78.75%w/w 

The glyceryl monostearate, Tween 65 and the arachis oil were mixed 
together and melted at 65°C. The active ingredients (sulphadiazine and 2,4-dia- 
mino-5 -(7,8-dimethoxy-2H-l-benzopyran-5-ylmethyl)pyrimidine) were stirred 
in and the mixture homogenised using a high speed stirrer. The resultant mixture 
was cooled to 50°C and was filled into intra-mammary syringes using a 4g 
fill + 5%. The manufacture and filling were carried out under sterile conditions. 
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Claims 



1. A compound of the formula (I): 




(I) 



or a salt, N-oxide or acyl derivative thereof, wherein ^X 5 is a six membered 
ring optionally containing a hetero atom, both the phenyl ring and the ^ 
being optionally substituted, except that 

when X does not contain a hetero atom either the phenyl ring or & must 
be substitued other than by a hydroxy group at the 4-position of the phenyl 
ring, and 

that there are no substituents attached to the atom of ^X* adjacent to the 
6-position of the phenyl ring. 

2 % A compound of the formula (II): 
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or a salt, N-oxide or acyl derivative thereof, wherein ^ is a six-member ed 

ring containing three double bonds in which case X is -N=or -CH=, two double 

bonds in which case X is -O- adjacent to the 5-position of the phenyl ring, 

-N=, -CH=, -CH 2 - or NRp or one double bond in which case X is -O- adjacent 

to the 5-position of the phenyl ring, -CH 2 - or NR 5 - wherein R 5 is hydrogen, 

Cj ^ alkyl or a group -COR 6 in which R 6 is hydrogen, Cj ^ alkyl, Cj ^ alkoxy 

or amino, 
1 2 

R and R are the same or different and each is hydrogen, halogen, Cj ^ 

alkyl, Cj ^ alkylthio or ^ alkoxy optionally substituted by halogen, hydroxy 
1 2 

or Cj_ 2 alkoxy or R and R are linked to the same carbon atom to for a 

group C=O f C=S or C^3 

3 4 ^ 
R and R are the same or different and each is hydrogen, halogen, C 2 ^ alkenyl, 

C 2-4 aIl <enyIoxy, nitro, cyano, hydroxy, mercapto, a group -OSOjR 7 or -S(C» n R 7 

7 8 8 

wherein R is C J3 alkyl and n is 0,1 or 2, a group -COR wherein R is methyl, 

ethyl, methoxy, ethoxy, amino, methylamino, ethylamino, dimethylamino, 

or diethylamino, or each is amino optionally substituted by one or more Cj ^ 

alkyl or Cj ^ acyl or the nitrogen atom forming part of a five or six membered 

heterocyclic ring/Cj ^ alkyl or Cj ^ alkoxy each optionally substituted by 

halogen, hydroxy, or Cj_ 2 alkoxy, or R and R together form a methylenedioxy 

group; 
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except that when R 1 , R 2 and R 3 are all hydrogen R* is neither hydroxy when 
X is -CH= nor hydrogen, and R 1 and R 2 are not substituents on the carbon 
atom adjacent to the 6-position of the phenyl ring; and that when X is -O- 
there is not a halogen atom or an alkoxy group on the carbon atom adjacent 
to X. 

3. A compound of the formula (III): 




(HI) 



or a salt, N-oxidc or acyJ derivative thereof wherein *X*, R 1 and R 2 are as 
hereinbefore defined; and R 9 and R 10 are the same or different and each 

is hydrogen, halogen, alkenyl, alkenyloxy, nitro, a group NR n R 12 

11 12 *" * 

wherein R and R are the same or different and each is hydrogen, methyl 

11 12 

or ethyl or NR R forms a five or six membered heterocyclic ring, cyano, 
hydroxy, a group -S(0) n R 7 or COR 8 as hereinbefore defined, or alkyl 
or Cj ^ alkoxy each optionally substituted by halogen, hydroxy or C ] 3 alkoxy; 
except that R 9 and R 10 are not both hydrogen or halogen; that R 1 and R 2 
are not substituents on the carbon atom adjacent to the 6-position of the 
phenyl ring, and that when X is -O- there is not a halogen or alkoxy substituent 
on the carbon atom adjacent to X. 
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4. A compound of formula (IV): 
H,N ~\ /" CH 



2 




(IV) 



are as 



R 

or a salt, N-oxide or acyl derivative thereof wherein R 1 , R 2 , R 9 and R 10 
hereinbefore defined except that R 9 and R 10 are not both hydrogen or halogen. 

5. A compound of formula (V): 

NH 2 

N A 



N 




(V) 



or a salt, N-oxide or acyl derivative thereof, where- R 9 and R 10 arc as herein- 
before defined except that R 9 and R 10 arc not both hydrogen or halogen and 
R 15 is a hydrogen atom or a C J 3 alkyl group. 



0051879 



- 5 - 



* 

9 



A compound of the formula (VI): 
NH. 




* 2 -Q* 16 " 



(VI) 



( ) 

or a salt, N-oxide or acyl derivative thereof, herein N is a six 

2 9 10 

membered heterocyclic ring containing nitrogen and R , R and R are 

16 

as hereinbefore defined and R is hydrogen, halogen, C^aUcylthio, 

C^alkoxy optionally substituted by halogen, hydroxy or C^ 2 alkoxy 
except that R 9 and R 10 are not both hydrogen or halogen or halogen and 
that R 2 and R 16 are not substituents on the carbon atom adjacent to 
the 6-position of the phenyl ring. 



7. A compound of formula (VII): 

/NH 

(VII) 
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or a saJt, N-oxide or acyl derivative thereof, wherein R 2 , R 9 , R 10 and R 16 
are as hereinbefore defined except that when R 2 , R 9 and R. 16 arc ail hydrogen, 
R^ is neither hydrogen nor hydroxy. 



8. A compound of the formula (VIII): 




(VIII) 



or a salt or acyl derivative thereof, wherein R and R together form a 
methylene-dioxy group or R 17 is hydrogen, halogen, alkyl, Cj ^ alkoxy, 
C 2-k a,kenvl > amino, substituted amino, trifluoromethyl, a group -COR 21 
wherein R is alkyl or alkoxy, or a group -OSOjR 22 wherein R 22 
is C I <f alkyl; R 18 is halogen, C ] (f alkyl, C 2 ^ alkenyl, hydroxy, amino, mono- 
or di- Cj^ alkyl substituted amino, mercapto, Cj ^ alkylthio, 'trifluoromethyl, 
a group -COR 21 or a group -OSOjR 22 wherein R 21 and R 22 are as hereinbefore 
defined; R 19 is hydrogen =0, =S, (CH 3 ) 2 , halogen, C M alkyl; R 20 is hydrogen 
or methyl, X is oxygen, nitrogen or an -NH- or -CH- group and the dotted lines 
represent single or double bonds with the exception that when X is an oxygen 
atom the dotted line adjacent to it cannot represent a double bond and that 
when X is -CH= and R 17 , R 19 and R 20 are all hydrogen, R 18 is neither hydroxy 
nor hydrogen. 
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9. A compound selected from: 

2,4-diamino-5-(7,8-dimethoxy-2H-l-^ 

2,4-diamino-5-(3,4-dihydro-^ 

2,^-diamino-5-(8-methoxy-5-quinoIylmethyl)pyrirnidine, 
2,^-diamino-5-(^-methoxy-NnaphthylrnethyJ)pyrimidine, 



/ 
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2 > 4-diamino-M7,S-dimethoxy-2-methyl-2H-J-ben^ 

2,4-diamino-M7 > 8-dimetlioxy r 2 l 2-dime^^ 

2^-diamino«5-(8-amino-7-methyI-5-quIno]ymethyl)pyrimidine, 

2,4-diamino-5-(7,8-dimethoxy-2-oxo-2H^ 

2,4-diamino-5-(7 f 8-dimethoxy-2-methyyM^ 

5-(7-a]Iy]-8-hydroxy-2-methyJ-5-quinolylmethyl)-2,^-diaminopyrimidine f 

M7-a]]yl-8-hydroxy-5-quinolylmethyl)-2 l ^-diaminopyrimidine, 

M7-allyJ-8-methoxyO-quinolyrnethy])-2 I ^-diaminopyrimidine, 

2,4-diamino-5-(8-methoxy-7-( 1 -prop 

M7-alIyl-8-methoxy-2-methyl-2-methyl-5-qui^^ 

2,^-diamino-5-(8-amino-7-methoxy-5-quinolylmethyl)pyrimidine, 

2 > ^-diamino-5-(8-dimethylamino-7-methoxy-5-quinolylmethyl)pyrimidine, 

2^-diamino-5-(8-(l-pyrroIyl)-7-methyI-5-quinolylmethyI(pyrimidine, 

2,4-diamino-5-(S-dimethylamino-7-met^ 

2,^-diamino-5-(8-methoxy-7-propy]quinolyJmethyI)pyrimidine, 

2,^-diamino-5-(8-hydroxy-7-methoxy-5-quinolylmethyl)pyrimidine, 

2,^-diamino-5-(7 ) 8-dimethoxy-5--quinolylmethyl)pyrimidine l 

2 > *-diamino-5-(7~methyl-%quinolylmethyl)pyrimidine, 

4-amino-5-(7,8-dimethoxy-2H-l-benzopyra^ 

2,(f-diamino-5-(8-amino-7-ethoxy-5-quinolyImethyl)pyrimidine, 

2,*-diamino-5-(8-amino-7-methyJthio-5-quinolylmethyl)pyrimidine, 

2,4-diamino-5-(8-amino-7-chloro-5-quinoly]methyl)pyrimidine, 

2,*-diamino-5-(7--methoxy-5-quinolylrnethyl)pyrimidine, 

2,4-diamino-5-(7-methoxy-8-methyJthi^^^ 

M7-allyl-8-(2-methoxyethoxy)-5-quino!y]^ 

2,^diamino-5-(5-amino-6-methyl-8-quinolyImethyl)pyrimidine, 

2,^-diamino-5-(5-amino-6-methoxy-8-quinoIylmethyI)pyrimidine, 

2,^-diamino-5-(8-amino-7-methoxy-5-isoquinolylmethyl)pyrimidine t 
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5-(7-aMyl-8-mcthoxyO-(l f 2 l 3,^-tetrahydroquinolyl)mcthyl-2 f ^-diaininopyrimidinc f 

2,^-diamino-5-(^-amino-3-methoxy-l-naphthy]methyl)pyrim»dine, 

2 f ^-diamino-(7-methoxy-8-nitro-5-quinoIyImethyI)pyrimidine, 

2,^-diamino-5-(7,8-dimethoxy-^H-l-ben2opyran-5-y]methyJ)pyrimidine f 

2 f ^-diamino-5-(^-hydroxyO-methoxy-l-naphthyJmethy])pyrimidine f 

2 t ^-diamino-5-(3,^-dimethoxy»l-napahthylmethyl)pyrimidine, 

2 J ^-diamino~5-(^-amino-3,6-dimethoxy-l-naphthylmethj])pyrimidine J 

or a salt or N-oxide thereof. 

10. A compound of the formula (I), according to claim 1, for use in human 
or veterinary medicine. 

H. A pharmaceutical composition comprising a compound of the formula 
(I) in combination with a pharmaceutical^ acceptable carrier. 

12. A pharmaceutical composition according to claim 11 which includes 
a sulphonamide. 



13. A process for the preparation of a compound of the formula (I) as defined 
hereinbefore which process comprises: 

(a) (i) the reaction of a guanidine salt with a compound of the formula (IX) 
or (X): 




(IX) 
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CN 

/ 

-CH C 

2 ^ 24 
CHR 



0051879 



7 



(X) 



wherein X is as hereinbefore defined and the phenyl and X' rings are each 

23 

optionally substituted as hereinbefore defined, R is a Cj_^ alkyl group and 
R is a nucIeophiJic leaving group such as a Cj u alkoxy group or an amino, 
Cj_^ alkylamino, benzylamino, di-(Cj _^)alky!amino, naphthylamino, optionally 
substituted anilino, morpholino, piperidino or N-methyl piperazino group and 
most preferably R is an anilino group: 
(ii) the reaction of a compound of the formula (XI): 



CN 



" c-r" (xi) 

CH(OR 23 ) 2 



wherein ^ and R 23 are as hereinbefore defined, the phenyl and ^x} rings 

25 

are each optionally substituted as hereinbefore defined and R is an alkoxycarbonyl 
or aldehyde group, with potassium or sodium hydroxide in a Cj ^ alkanol followed 
by addition of guanidine; 
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* (iii) the reaction of a compound of the formula (XII): 




(XII) 



} 
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wherein R is an amino group or leaving group, such* as a' Cj ^ Vlkyl\nio gthup 
or a halogen atom, R 27 is a hydrogen or halogen atom, except that both groups 
R 26 cannot be amino groups and ^ is as hereinbefore defined, and as herein- 
before the phenyl and ^ rings are each optionally substituted as hereinbefore 

27 

defined with an aminating agent such as ammonia and thereafter when R 
is a halogen atom removing this by hydrogcnolysis; 
(iv) the reaction of a compound of the formula (XHI): 




(XIII) 



wherein Z is a halogen atom and *X' is as hereinbefore defined and the phenyl 
and *X* rings are each optionally substituted as hereinbefore defined or Z 
is hydroxy or di-Cj^ alkyl substituted amino', and the k -position of the phenyl 
ring is substituted by hydroxy, amino, or mono- or di-C alkyl substituted 
amino and the phenyl and ^3? rings each being optionally substituted by other 
substituents as hereinbefore defined, with a compound of the formula (XIV): 




(XIV) 



wherein T is a hydroxy or alkylthio group, and then converting the group 
* T to hydrogen by hydrogenolysis when T is a C. . alkylthio group or, when 
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T is a hydroxy group, by first converting it to the mesylate or tosylate derivative 
or to thio, alkyJthio or halogen and then removing this hy hydrogcnolysis; 
(b) when it is required to prepaTe a compound of the formula (IV), 
(i) the B-elimination of the group Y from a compound of the formula (XV): 
1 




(XV) 



NH 2 



NH 2 

wherein R , R 3 and R* are as hereinbefore defined and Y is a leaving group 

such a hydroxy, substituted sulphonyloxy, for example mesyloxy, or tosyloxy, 

alkyJthio, phenylthio or halogen. 

(ii) the cyclisation of a compound of formula (XVI): 
R 28 

?ft I 

r"-C-C=CH 



R 




9 \ 



4 J \ (XVI) 




wherein R 3 and R* are as hereinbefore defined and the two groups R 28 are 
the same or different and each is hydrogen or Cj ^ alkyl. 
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(c) when it is required to prepare a compound of the formula (II) wherein R* 1 
is hydroxy, amino or substituted amino the reaction of a compound of the 
formula (XVII): 




(XVII) 



(d) the conversion of one compound of the formula (I) to a different compound 
of the formula (I) by methods well known to those skilled in the art. 

If. Chemical intermediates of the formula (IX), (X), (XI), (XII), (XV) or 
(XVI). 
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